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to ensure that no small collection of pus hemmed in by adherent coils of intestine, 
escaped notice. I then put a plug of iodoform gauze into the caecal region through 
the opening I had foimd and incising the wall above Poupart’s ligament I 
exposed the abscess cavity. Its lining was shreddy, irregular, and in places almost 
gangrenous and though I have no doubt that the appendix was the cause of the 
formation of the abscess I was tmable to identify it urunistakably and therefore 
could not remove it. I cleansed the abscess as perfectly as I could by scraping 





LORD MOYNIHAN, aged 30 

gently, sponging firmly with iodoform gauze and flushing with boiled water. I 
then dusted the whole cavity with a little iodoform and employed a glass tube to 
drain the general peritoneal cavity and a stout indiarubber tube to drain the 
caecal region. 

“ The patient rallied after the operation much better than we either hoped 
or expected. He remained in bed for nine weeks and though in danger for perhaps 
the first sixty hours, there was no doubt after that time that the ultimate issue of 
the case would be satisfactory. The boy is now quite recovered and as healthy 
and vigorous as ever. 
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“ The class of case similar to the one I have just described is of course almost 
invariably fatal. During the whole of the time that I was house surgeon and 
resident surgical officer at the [Leeds] Infirmary there was not a single case of 
recovery from this condition and until the last two or three years not a single recovery 
had, so far as I Imow, been put on record and even up to the present time the 
successful cases in England number only units. But that recovery should be, and 
will eventually be, the rule instead of the exception I feel complete confidence. 
In pondering over the matter I have thought that it might be possible to formulate 
certain essentials on the strict observance of which I feel complete confidence. 
They are (i) Make an early diagnosis; (2) If at the end of say twenty-four 
hours the symptoms are not retrogressing operate at once ; (3) If the case is first 
seen when the abscess has formed do not be content with merely opening and 
draining the cavity, but, if possible remove the appendix as well ; (4) If the case 
is not seen until an early diagnosis of perforation has been made operate immedi- 
ately, cleansing thoroughly but avoiding, if possible, lavage of the peritoneum. 
If these four rules for treatment be efficiendy carried out I believe that a larger 
percentage of cases will recover than ever before and that every patient who has 
recovered will be exempt from any similar attacks in the future.” 

It should be remembered that Moymhan gave this advice in 1895, when 
inflammation of the appendix was just coming into notice. The number of opera- 
tions at St. Bartholomew’s Hospital in that year was 10, and 3 of the patients 
died. The general surgeons still feared the peritoneum, and there was a distinct 
cleavage of surgical opinion as to the treatment of a condition with which they 
were as yet unfamiliar. The older school advised waiting until the acute symptoms 
had passed away. They operated when there was an abscess or after a delay of 
three weeks. The younger generation advocated immediate operation, and to this 
school Moynihan belonged. 

I am indebted to Lady Moynihan for the photograph, which she believes 
was taken in or about the year 1895. 
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LORD MOYNIHAN 
A PERSONAL APPRECIATION 

By RUTHERFORD MORI SON, Newcastle-upon-Tyne 

It is almost fifty years since I first met Moynihan. I was then in practice at 
Hartlepool, and had operated upon a patient in whom he was interested. He 
wrote asking if I could see him and tell him all about the case if he came through — 
and he did. I suspect, too, that he wanted to see what sort of fellow I was. 

He was then tall, thin, and very pale, but so alert that he would now be 
described as a “ real live wire ” ; but with complete control. Nothing escaped 
his notice, and he wanted to know more than I could tell him about everything. 
At lunch we were honoured, as I always was, by the company of an enormous 
castrated tom cat, and afterwards we walked to the hospital to visit some malaria 
patients under my care. On my eightieth birthday, two years ago, he wrote the 
kindest letter, and asked if I remembered the cat and the malaria. Of course I 
did, and I also recall that as we walked to the hospital he said he did not think 
the majority of surgeons knew enough anatomy — they should at least know the land- 
marks of the epiphyses and remember when their fusion with the shafts occurred. 

I remember so clearly our conversation on this first meeting because at this 
time I was mentally starved, so far as my professional life was concerned. My 
colleagues in Hartlepool were old and had long given up any idea of inquiring 
into the why and wherefore of their work. The delight of meeting and talking with 
an enthusiast such as Moynihan can be readily imagined. We did not then, and have 
not since, always seen eye to eye on all the problems we tackled ; but our differ- 
ences of opinion have but added to the zest and enjoyment of our long friendship. 

Hardepool, when Moynihan visited it, was a very old seaport and fishing town 
between the Tees and the Tyne on the east coast, sleepy but holding its position 
chiefly as an importer of timber and exporter of coal. 

The next time I saw Moynihan was at Leeds Infirmary, where I had gone 
to see Mayo Robson operate. Moynihan was Resident Surgical Ofiicer, and his 
chief interest at that time was in fractures. From this time I noticed with interest 
Moynihan’s steady and inevitable rise to the highest attainable positions, gained 
by the sheer force of such irresistible ability as could not be ignored. 

In the following years I frequently met Wm. About fifteen years ago I visited 
Leeds and saw him perform two operations. The first patient was a thin fragile 
old lady with a long history of stomach trouble, pain, frequent vomiting, and a 
lump at her pylorus, the result of chronic ulceration of the lesser curvature 
involving the pylorus. Half of her stomach was excised. The second patient was a 
fat middle-aged woman sent in as an abdominal emergency. She had been suddenly 
seized by overwhelming pain and vomiting, and had developed a high temperature. 
Her swollen gall-bladder could be felt, and an acutely inflamed, tense, and nearly 
gangrenous gall-bladder was excised — a typical example of those cases where a stone 
blocks the neck of the gall-bladder when it has just started to empty itself and the 
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septic bile cannot escape. Acute infection and tension complete the destruction. 

Both of these operations thrilled me, because they showed such perfect art. 
What is the secret of such success ? Surely that the surgeon has learned’ to make 
his operation so easy that any hitch was incredible. We have all heard how easy 
golf is to Bobby Jones, and, for the same reason, I do not doubt it. 

Though Lord Moynihan’s skilful and beautiful operations will not soon be 
forgotten, my feeling is that the future will attach more importance to his founding 
of the Moynihan Chirurgical Club. He has drawn together a group of the rising 
younger surgeons to educate themselves by meeting twice a year : once to spend 
a week together in hospitals abroad, and the second time in a daily visit to a hospital 
in which one of them works. It is difficult to over-estimate the value of this 
experience, not only to the surgeons and their patients, but to the whole community. 

(R. M.) 

It was in the years 1912 -13 that the two projects of the Association of Surgeons 
and the British Journal of Surgery began to take shape. The membership of 
the Chirurgical Club was limited to provincial surgeons. Its raison d’etre was 
to bring closer association between provincial surgeons. This having been accom- 
plished, it then remained to provide for a closer union between provincial and 
metropolitan surgeons and to found a journal representative and expressive of 
British surgery. Sir Rickman Godlee at that time was the President of the Royal 
College of Surgeons. It was in the drawing-room of his house that Moynihan 
first mooted his proposal for founding the Association of Surgeons to an audience 
of leading London surgeons. It was accepted, though with some doubt and 
criticism. But the matter had not proceeded beyond the stage of preliminary dis- 
cussion when the war postponed any decisive step, so that it was not tmtil 1919 
that the Association was founded with Sir John Bland-Sutton as its &st President. 

Fortunately the British Journal of Surgery had been planned and started 
before the war began, so that it first appeared in April, 1913, with Moynihan as 
the Chairman of the Editorial Committee. That Committee has always been 
representative of all the teaching schools of England, India, and the Dominions. It 
was faced with a momentous decision in August, 1914, when the proposal was 
seriously made to postpone further publication until the war was over. It was then 
thought that this would only be for a period of at most six months J But it was 
decided to “ carry on ” and to seize the opportunity of recording the history of 
British surgery in the war. This was a fortunate decision, because it brought us 
into close touch with Belgian, French, and American surgeons. Moynihan was 
then the Chairman of the Consulting Surgeons attached to the British Army, and 
his wise guidance of the British Journal of Surgery helped to establish the new 
venture in a position of assured success. 

E)uring the six years of his Presidency of the Royal College of Surgeons, 
Moynihan lost no opportunity of encouraging the promotion of siugical research, 
both at the laboratories of the College and later on at the Buckston Browne Farm. 

The Journal has been bom, it has survived the dangers of infancy and 
adolescence, and grown to adult age during the more than twenty-one years that 
Moymhan has presided over its destinies. During that time he never missed a 
meeting of the Editorial Committee, and these meetings have always been as 
happy under his chairmanship as they have been fruitful of good results. 
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It is in grateful recognition of the great part which Lord Moynihan has played in 
the founding and editing of this Journal and in the promotion of surgical research 
that a testimonial is presented to him by the Editorial Committee and by the 
subscribers to the British Journal of Surgery. This takes the form of a 



silver statuette of symbolic character designed and made by Air. Omar Ramsden; 
of the gift of a thousand guineas to the Council of the Royal College of 
Surgeons for the promotion of research; and of a tablet placed on the walls 
of the College, perpetuating our sense of indebtedness to a great surgeon and 
a great leader. 
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TOTAL REMOVAL OF A LUNG 

By R. MILNES WALKER 

HONORARY SURGEONj ROYAL HOSPITAL, WOLVERHAMPTON 

The subject of total rcmovsl of a lung is one which has had increasing prominence 
in the literature during the last few years. Though the operation was first attempted 
as long ago as 1910, no successful case was reported tmtil 1931. Up to the present 
there have been reports of 34 cases in the literature and references to a further 10. 
Of 36 cases where the diagnosis is given, in 19 the operation was performed for 
a tumour of the lung, and in the remaining 17 for inflammatory conditions. 
Of the total of 44 cases, 24 have survived the operation, giving a case mortality of 
a little under 50 per cent. These results are steadily improving, and the figures 
for the last year or two are considerably better than this. 

The problems connected with this extensive operation have recently been 
admirably summarized in a paper by Overholt,^ who gives a careful description 
of a series of 8 personal cases. There is no doubt that in the present limited 
experience of the operation no definite rules can be laid down. The present writer 
will, therefore, enumerate the main problems connected with this operation, parti- 
cularly as performed for inflammatory conditions in the lung, and give a report 
on a personal case together with a table of the cases so far recorded. It was felt 
that such a table might throw light on some of the more important dangers of the 
operation, with particular reference to the fatal cases where the cause of death is 
stated. 

There are two separate groups of cases in which this operation of removal of 
a whole lung has been performed : firstly, bronchiectasis and multiple abscesses 
in the lung, and, secondly, new growths. In cases of bronchiectasis, it is necessary 
to ascertain by means of a bronchogram that the disease is entirely limited to one 
side, but in those cases in which both upper and lower lobes are involved, and 
which have not yielded to less severe measures, the operation certainly has a field 
of usefulness ; whe±er it will displace a thoracoplasty for such cases remains to 
be seen after further experience, but most thoracic surgeons seem to be agreed 
that the results of the latter operation in this disease are disappointing. Regarding 
malignant growths of the lung, the increasing use of the bronchoscope is certainly 
leading to earlier diagnosis, and where there is a possibility of radical extirpation 
of the disease by means of pneumonectomy, the attempt is certainly worth making. 
How permanent as regards the question of recurrence the results will be, can only 
be ascertained after a much longer experience, but the supervention of both local 
recurrence and cerebral metastases has already been recorded in cases where it had 
been hoped that the disease had been entirely eradicated by complete removal of 
the lung. 

The problem is somewhat different in the inflammatory cases from what it is 
where a new growth without subsequent inflammation exists. No definite rule 
can be laid down regarding the choice of a single-stage or a multiple-stage operation ,• 
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in most of the early cases a multiple-stage procedure was employed, but the recent 
tendency is towards completing the whole operation at a single sitting. The presence 
of only one fatality from shock in the whole series (in a tuberculous case with very 
extensive adhesions) leads one to consider that with adequate means for intravenous 
infusion or blood transfusion, patients stand this extensive operation remarkably 
well, and the need for performing the operation in multiple stages will be confined 
to those cases only in which there are very dense adhesions. 

In some respects the problems are similar to those confronted in cases of 
lobectomy, but there is the important difference that in lobectomy the remaining 
portion of the lung still occupies the pleural cavity, and steps have to be taken to 
maintain its expansion and to encourage it to fill the whole cavity on that side, 
whereas in pneumonectomy there is the need for the obliteration of this cavity. 

One of the first considerations is the necessity for preliminary pneumothorax ; 
here the problem closely resembles that in lobectomy, but the writer feels that 
where a pneumothorax is possible it should be carried out ten to twelve days before 
the major operation. In cases of bronchiectasis, however, such as the one now 
recorded, the adhesions between the lung and chest waU frequently make this 
impossible. In the inflammatory cases the freeing of these adhesions may occupy 
the greater part of the operation ; in these cases also the structures of the hilum 
may be matted together by fibrous tissue, so that their dissection and individual 
ligature is impossible. Where the operation is tmdertaken for a new growth, 
however, there are not likely to be adhesions, unless an i nfl a mm atory process has 
supervened, and the approach to the hiliun is not nearly so difficult ; it is in these 
cases that the anterior incision has been found to give good access to the hilum, 
whereas in the inflammatory cases the postero-lateral route appears to be more 
satisfactory. 

As regards the anaesthetic, the writer has used nitrous oxide and oxygen for 
both lobectomy and total pneumonectomy. Postural drainage is carried out 
immediately before the patient is taken to the operating theatre, in order to drain 
the lung as completely as possible. Where there is little or no sputum there appears 
to be no need for intratracheal intubation, and in the present case the anKsfhetic 
proved quite satisfactory with a closed mask and positive pressure, without intuba- 
tion. The lateral movements of the mediastinum, however, were somewhat 
alarming during the course of the operation, but this was steadied to some extent 
by the assistant by means of a clamp on the diseased lung during the early part of 
the operation, and by fixation of the tourniquet on the pedicle, after this was applied. 
The postero-lateral approach was used and gave a very satisfactory exposure of the 
hilum, a long incision being made in the 6th intercostal space. The residual space 
was drained by means of closed drainage and a water seal, which seems to be a 
necessity where there has been risk of infection of the pleural cavity, though a number 
of cases are recorded, particularly where the operation has been performed for 
neoplasms, in which primary closure of the chest has been effected, and aspiration 
of serum performed only when necessary afterwards. 

The necessity for a subsequent thoracoplasty appears to depend on a number 
of factors, but the present case shows that it is by no means necessary in aU instances, 
and, particularly in children, the chest wall and mediastinum are capable of adapting 
themselves to the changed conditions without either a phrenicectomy or a 
thoracoplasty. 
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The means of dealing with the hilum is a matter which is by no means setded, 
but is perhaps the most fundamental step of the operation. All grades of technique 
are being practised by different observers. First of aU there is mass ligature of the 
hilum, aUowing the lung to separate naturally, which is apt to happen after about 
fourteen days. This method, which was practised by Nissen in the first case of 
successful pneumonectomy, and has since been followed by Mason, has the advan- 
tage that it reduces the tim e of the operation and does away with the danger of 
primary htemorrhage from the pulmonary vessels. It entails, however, the necessity 
of leaving a widely open wound, containing the necrotic lung, with infection of the 
pleural cavity, and the certainty of a bronchial fistula when the lung separates. 
Subsequent anesthetics may be necessary for dressing the wound, and in one case 
the lung, which had failed to separate after thirty days, had to be removed with the 
cautery. Then there is the mass ligature of the hilum with primary amputation 
of the lung ; this is also very prone to give rise to a bronchial fistula and infection 
of the residual space. The next method is the application of a tourniquet and 
suture of the pedicle with mattress sutures ; this has been practised successfully 
by Roberts and Tudor Edwards, and was performed in the author’s case without 
any subsequent bronchial fistula. A Shenstone-Janes tomrniquet of silk was used, 
and the lung amputated by diathermy J in. distal to the tourniquet, the short 
thickened pedicle making it impossible to apply a second tourniquet on the pul- 
monary side ; any escape of pus from the bronchi was carefully prevented by means 
of a swab. Five mattress sutures of catgut were then inserted right through the 
pedicle, and the tourniquet removed. A few further catgut stitches were put in, 
approximating as far as possible the mediastinal pleura in front of and behind the 
pedicle, though there was insufiicient free pleura to cover the stump completely ; 
the bronchial stump had retracted to some extent but was not entirely buried. 
Judging from the writer’s and others’ experience of lobectomies, primary closure 
of the bronchial stump may be obtained by this method in the majority of cases. 
The fourth method of dealing with the hilum is the dissection of its individual 
structures, and their separate ligature. The risk in this is injury to the p ulm onary 
artery, and a number of cases are recorded where fatal haemorrhage from this artery 
has occurred while this method was being practised. Its advantage in cases of 
malignant disease is obvious in that the bronchus may be hgatured more proximally 
and glands can be dissected out from the hilum, but it is particularly dangerous 
in cases of inflammatory disease of the lung, where there is apt to be considerable 
fibrosis among the structures of the hilum, and in these cases it appears to have no 
advantages over the tourniquet and suture method. 

CASE REPORT 

Male, aged 7 years, was first admitted to the Royal Hospital, Wolverhampton, in Jime, 
1929, at the age of ii months. There was a history of cough for three months, and difficulty 
with breathing for six weeks. A diagnosis of bronchitis was made, and after a fortnight he 
returned home. Four months later he was re-admitted with signs suggesting broncho- 
pneumonia in the left lower lobe j this subsided, but the cough persisted, and he continued 
to attend the hospital, being an in-patient again in November, 1930, when he is reported to 
have had consolidation of the left lower lobe; on being re-admitted for the fourth time four 
months later, the consolidation was again noted at the base of the left lung, but there was no 
ever, in Decemberj 19303 both antra, which contained mucopus, were washed out, and the 
followmg month the tonsils and adenoids were removed. He was not in hospital again for 
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four years, but during that period the cough continued unabated, and he attended the Out- 
patient Department spasmodically. 

In February, 1935, he came into hospital, having had measles three weeks previously, 
followed by pains in the chest ; the cough was as bad as ever ; he was bringing up from i to 

4 oz. of offensive sputum daily, clubbing of the fingers was present, and there was dullness 
and impaired entry over the whole of the left side of the chest. On aspiration of the left base, 

5 c.c. of purulent fluid were withdrawn, and this, on culture, yielded pneumococci. An 
X-ray examination showed the left chest to be completely opaque with poor movement ,• the 
right lung field was clear, and the heart was displaced a little to the left. During the following 
two months his condition remained stationary ; he had no fever most of the time, but every 
two or three weeks he had a febrile attack lasting two or three days, the temperature rising 
to about 101°. In April he had one of these attacks which was much more severe than his 
previous ones ; the temperature rose to 103°, the pulse to 150, and respirations to 56 ; some 
crepitations were present at the right base, but the physical signs on the left side remained 



Fig. 1, — X-ray of chest before operation. 

unchanged. A further small quantity of pus was aspirated from the left side. On this 
occasion the fever took two weeks to subside ; he then developed an alveolar abscess for which 
an upper molar tooth was extracted. 

A lipiodol injection in May showed bronchiectatic cavities in both upper and lower lobes 
on the left side, but the right lung was clear. Postural drainage did not improve his condition, 
and it was decided to attempt a pneumonectomy on the first favourable occasion after he had 
remained free from a febrile attack for some weeks. Attempts at a preliminary artificial 
pneumothorax were unsuccessful. Figs. 1-3 show the radiographic appearances before 
and after operation. 

Operation. — The operation was performed at the Royal Hospital, Wolverhampton, on 
Sept. 3, 1935. The anesthetic, administered by Dr. J. H. Richmond, was nitrous oxide 
and oxygen, without intubation of the trachea, positive pressure being maintained with a closed 
mask. A long incision was made along the 6th intercostal space, and a small portion of the 
6th rib was removed near its angle. The lung was found to be completely adherent, but the 
adhesions could be separated with the fingers without much diflSculty, except at the apex and 
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Fig 3 —X-ray of chest one month after 


operation 
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the diaphragm, where they were divided by diathermy. The lung was then freed on all sides 
down to the hilum, as close to the mediastinum as possible, and the lung amputated by 
diathermy | in. distal to the tourniquet. The pedicle was then secured with mattress 
sutures of catgut, and the tourniquet removed ; a few further stitches were then placed 
to approximate the pleural margins as far as possible, but the stump could not be completely 
buried. Intercostal drainage was provided by means of a self-retaining catheter through a 
stab in the 9th intercostal space, and the wound closed with catgut sutures, leaving a small 
rubber drain into the subcutaneous tissues. The catheter was connected to a water seal. 
The pulse-rate, which had been 120 at the beginning of the operation, had risen to 140, 
but there was remarkably little shock, and at no time was it necessary to administer fluids 
except by mouth. 

Subsequent Progress. — On the fourth day the intercostal drain came out, and no further 
drainage occurred from the stab-wound ; there was a little pus from the main incision, but 



Figs. 4, 5. — The patient three months after operation. The vertical line drawn just outside the left 
nipple line marks the right border of cardiac dullness. 


this appeared to originate in the subcutaneous tissues. Five days after operation the right 
border of cardiac dullness was i in. inside the left nipple line ; on the tenth day he coughed 
up 4 oz. of thick ropy pus, evidently an accumulation round the stump which had discharged 
itself into the bronchus ; apart from this, the sudden cessation of his sputum following the 
operation was most marked. Two weeks after operation his wound was healed, and he left 
hospital on Oct. lo, thirty-seven days after operation. He continued to make further 
improvement, and eleven weeks after his operation was able to make the journey of 250 miles 
to London and back in the day, to be presented at a meeting of the Royal Society of Medicine.- 
(Figs. 4, 5). 

At the present time, six months after the operation, he is in good health ; he can run 
about and play with other children without getting breathless, though he has an occasional 
dry cough, but never brings up any sputum ; the mediastinum is displaced to the left, the 
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right border of cardiac dullness being outside the left nipple line ; the heart appears to have 
become rotated backwards as well as to the left, for the heart-sounds are very loud over 
the back of the left chest, and cardiac pulsation can be felt in the 6th and 7th inter- 
costal spaces in the scapular h'ne ; there is slight dropping of the shoulder and flattening 
of the ribs on that side, but no scoliosis. His weight since the operation has increased 

ftom 39 to 45 lb. _ - . - , j 

Pathology. — The specimen of the excised lung shows that it is covered with thickened 
pleura, to which are attached a number of filmy adhesions ; a little adherent fat has come away 
with the lung at the apex, and the interlobar fissure is quite obliterated •, the inner aspect shows 
that the hilum has been divided at the point where the left bronchus divides into its two mam 
branches ; the cut section shows the whole limg to be consolidated, with much fibrosis, 
especially in the lower lobe, and all the bronchi are moderately dilated. {Pig. 6.) 



Fig. 6. — Vertical section of the excised lung. 


A study of Tables I and II summarizing the cases of total pneumonectomy 
brings out a number of interesting points. There are references to 44 cases, 
17 for mflammatory conditions, 19 for new growths, and 8 in which the diagnosis 
is not given (Churchill,^^ 8 cases with 4 deaths). Of the total of 44, there have 
been 20 deaths, a mortality of 45 per cent, but in the 17 inflanunatory cases 
the mortality is 29 per cent, and 59 per cent in the 19 cases of growths. The 
high mortality in the latter group appears to have a close connection with the 
more advanced age of the patients, for in those cases where the age is stated, 
there were 3 deaths among 16 cases under thirty (18-7 per cent), and 6 deaths 
among 12 cases over this age (50 per cent). Of 14 cases where the cause of 
death is stated, this was primary or reactionary htemorrhage (3), secondary hsemor- 
rhage (i), shock (i), mediastinal infection (i), pneumonia or oedema of the remain- 
ing lung (3), septicremia (i), and other causes (4). It will be noted that there 
has been no death among the last 10 cases of bronchiectasis or pulmonary abscesses 
recorded, (See Table III.) 



Table II. — Total Pneumonectomy for New Growths, continued 
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Table III . — Mortality in Relation to Age 
(28 Cases) 


Age 

Recovered 

Died 

Years 

0- 9 

5 

2 

10-19 

6 

I 

20-29 

2 

0 

30-39 

3 

3 

40-49 

2 

2 

50-59 

I 

I 


It is yet far too early to assess the full value of this operation, and no prognosis 
can be given regarding the expectation of life with only one lung. In the case 
here recorded, however, the child’s parents already feel that the operation has been 
well worth while, for both they and the patient have good nights’ sleep instead 
of being disturbed, as they have been for five years, by his incessant coughing. 
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HYDATID DISEASE OF THE KIDNEY 

By R. CAMPBELL BEGG, Wellington, New Zeeland 

Even in countries where hydatid disease is common the kidney is affected in only 
a small percentage of patients. It is proposed in this article to report four cases 
together with a description of the renal echinoccosis in general and a review of the 
literature, more particularly that of the last ten years. For a systematic exposition 
of the subject of hydatids the reader is referred to the works of authorities, of whom 
Deve, of Rouen, and Dew, of Sydney, occupy a foremost place. A brief sketch 
of the nature of the parasite and its mode of access to the kidney is, however, 
desirable before dealing more fully with the pathological manifestations in the 
urinary tract. 

THE ECHINOCOCCUS IN GENERAL AND ITS MODE 
OF ACCESS TO THE KIDNEY 

Tcmia echinococcus* or Echinococcus granulosus is one of the smallest of the 
Cestodes. Midget among its fellows of the tapeworm tribe, it gains secure refuge 
from the stress of the current and peristaltic motion of llie canine intestine by 
lodging between the villi like a ship in dock. Minute as a fly’s leg, only the base 
of its terminal proglottid presents to the bowel lumen. Hundreds of white spots 
amidst the dull red of the mucosa indicate its presence. Ceaselessly it devotes itself 
to the task of reproduction. Self-impregnated, the proglottid swells as its ovary fills 
to bursting point. Like a loaded vessel it casts off into the stream, the vacated 
berth being taken by the next of the series. Thousands of these ripe proglottides, 
each with its hundreds of ova, pass to the outer world to infest the pastures and 
pass into the stomachs of the grazing herbivora of the neighbourhood. Other eggs 
become attached to the hair and muzzle of the dog, ready to be transferred to the 
fondling hand and thence to the intestine of the farmer’s child. Inspiration of the 
eggs as a method of infection was suggested by Dougan Bird in 1877, but is now 
considered exceptional, though Deve has produced the disease experimentally by 
this route. In the slaughter-houses of SpHt, in Dalmatia, 85 to too per cent of 
the infected sheep — and nearly all are infected — have cysts only in the lungs (Racic). 
We are really as yet uncertain on the question of respiratory infection and, indeed, 
ignorant of the method by which the onchosphere attaches itself to the wall of the 
bowel and penetrates it to gain the circulatory system and the tissues. Dew 
observed the fait accompli, embryos in the portal veins of swine a few hours after 


* In addition to Echinococcus granulosus, the common form, other species have been 
described — E. oligarthus in the jaguar (Diesing), E. minimus in the Macedonian wolf (Cameron), 
and E. longimamibrius in the Cape hunting-dog (jLycaon pictus). No cystic forms of the last 
tluee have been identified except perhaps of E. oligarthus in the agouti or American guinea- 
pig. (T. W. M. Cameron, “ Some Modem Biological Conceptions of Hydatid”, Proc. Roy. 
Soc. Med., 1926-7, XX, Pts. i and 2, 273). 
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ingestion. Having reached the blood-stream, the Uttle animal is small enough to 
pass through the capillary system of the liver should it choose one of ^ 

capillary anastomoses. Its projecting booklets may hold it up like an oxalate 
calculus in a ureter, or it may have a selective preference for the hver, for stays 
there in the vast proportion of cases. A fair number, however, wm through the 
right heart to the lung, though K. D. Fairley, impressed with the frequency of lower 
right lobe pulmonary cysts in man, revived the direct migration theory of Kuster. 
Should the hexacanA pass through the lung filter, it reaches the left heart and has 
then all the organs and tissues of the body open to its invasion. The kidney is 
a favoured site, but cysts in it form a meagre 0-5 to 4 per cent of the whole in the 
various published series of cases. 

Other routes to the kidney have been contemplated — by the thoracic duct and 
left subclavian vein, missing the Uver ; by the venous plexus of Retzius (Nicaise) ; 
and by direct migration from the duodenum or colon (Kuster). The not infrequent 
occurrence of one cyst only in the body, and that in the kidney, instead of a series 
of liver and lung cysts strewn along the route of migration, gives ground for con- 
sideration of other than the usually accepted route ; or, perhaps, there is a selective 
preference for one organ or the other — certain groups finding a liver or lung 
environment uncongenial. In the ultimate site of lodgement the embryo sheds its 
booklets, and proliferates, secreting its fluid internally and its hyaline laminated 
membrane externally, and becomes the familiar hydatid cyst. 

Eggs must often be swallowed in clumps, and at more than one time by those 
exposed— a charge of small shot, not a bullet. It follows that many hexacanths 
must perish — swept out of the bowel or destroyed in the tissues — for one that 
survives. One cyst developed may act as a preventive for future infection in virtue 
of produced antibodies. 

The embryo having reached the kidney, the amazing process of the second 
stage of reproduction begins. In man it is the last. The fcal stage of evolution 
depends on the consumption by the definitive host of the intermediate one. The 
cycle is between carnivora and herbivora. In the former the worm is in the intes- 
tine to be discharged, in the latter in the tissues to be eaten. Sheep and dogs 
provide the necessary field. Man is a side line. More fastidious than its big 
brother T<mxa sohum, which may be found in both phases in man, the adult echino- 
coccus is never a parasite of the latter. Scolices swallowed or rupmred into his 
intestine pass out without further development. 

The reproductive urge, however, goes on imabated. The whole system of 
quivering opalescent mother cyst, brood capsules, sand, pearl, or ruby daughter 
cysts, third generations, and separated scolices develops in the human subject, as 
m the animal. The potency of propagation staggers the imagination. Thousands 
of worms in one dog each producing a series of ripe proglottides in endless contin- 
mtyj each proglottid with its hundreds of eggsj each egg able to produce an 
embryo md fom a cyst ; every cyst with its multitude of brood capsules and 
sconces (Deve found 400,000 of the latter in a single cubic centimetre of hydatid 
sand) ; each scolex able to produce yet another cyst in the same host, tvith a geo- 
metncal progression of numbers, ad infinitum. 

The scolex has indeed two lines of development open to it according to 

dop“' IT tissues of the intermediate host, another cyst ; in the intestine 
or tile dog, a full-sized worm 
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FREQUENCY AND DISTRIBUTION OF RENAL 
HYDATID CYSTS 

Nicaise, writing in 1914, had collected 474 cases of renal hydatid — 377 from 
the hterature and 97 received on invitation from doctors in many countries. Between 
that date and 1925, collective smdies were published by Kretschmer, Russell and 
Kilbane, and others. Inclusive of a few pararenal cases noteworthy for their 
intimate relation to the kidney, the reports of the last ten years (1925-35) are given 
in the following table. It was compiled as the result of a fairly thorough search 
and may be considered as reasonably exhaustive : — 


Country 

No. OF 
Articles 
Published 

No. OF Cases 

Europe — 



Great Britain 

4 

4 

France 

6 

9 

Germany 

4 

3 

Spain 

3 

3 

Italy . . 

12 

24 

Austria 

I 

3 

Hungary 

3 

3 

Holland 

I 

I 

Czechoslovakia 

I 

I 

Bulgaria 

I 

I 

Rumania 

2 

2 

Jugoslavia 

2 

10 

Greece . . 

I 

46 

Ukraine (U.S.S.R.) . . 

5 

5 

U.S.S.R. (excluding Ukraine) 

4 

69 


— 50 

— 184 

Asia — 



Iraq 

I 

2 

Siberia (U.S.S.R.) . . 

2 

2 

Trans-Caucasia (U.S.S.R.) . . 

I 

I 

Central Asia (U.S.S.R.) • . . 

I 

6 


— 5 

II 

North America — 



United States 

II 

13 


II 

— 13 

South America — 



Argentine 

13 

17 

Uruguay 

3 

3 

Chile 

I 

I 


— 17 

21 

Africa — 



French North Africa 



(Tunisia and Algeria) 

2 

37 


2 

— 37 

Australia 

4 

20 


— 4 

20 

New Zealand . . 

I 

I 

I 

I 

Total 

90 

287 
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In this table the widespread distribution is indicated, but not the actual 
incidence. Iceland, once the most infested country, is not represented, though 
a great deal has been added to its hydatid history since the classic work of Finsen 
(1867). In richly journalized North America few of the scanty store of cases have 
escaped publication. Infested Arabia produced only two cases. China, Japan, 
and most of the smaller republics of America provide no reports. Taken as a whole, 
most cases no doubt remain unpublished. The interested student is especially 
commended to the collected series in the list Gall (Russia, 66 cases) , Toole 
(Greece, 46 renal and 10 pararenal) ; Goinard (French North Africa, 36 cases) ; 
and to the authors with most personal cases : Craig and Lee-Brown (16), Vila (8), 
Videnski (6), Oulie (4), Blum (4), and Racic (10). 

A few articles in this decennium appeared without cases. They will be 
indicated in the appropriate place. 

The world’s literature contains a few reports of hydatid disease of the kidney 
every year. The list of 287, after subtracting collected cases, some of which were 
doubtless previously published, gives at least 161 new cases, making with the Nicaise 
series, and the twelve years subsequent, a total of approximately 800 cases, so that 
the feamres of this rare complaint are completely available for study. 

The incidence of the disease fluctuates in a given country with the number 
of sheep, the living conditions, level of culture, and the efficacy of preventive 
measures. It is decreasing in Iceland and France, increasing in Siberia, the 
Argentine (Greenway), Greece (Toole), and Dalmatia (Racic). In England, though 
rare in man, it is said to be prevalent among sheep (BraUsford). In New Zealand 
it is keeping pace with the increase of population (Barnett). 

NOMENCLATURE 

The general build of an hydatid cyst is the same in all soft organs. The 
nomenclature has been somewhat confused, but the terms as here defined will be 
used throughout the article. 

Pericyst . — This is the adventitia or boundary wall formed by the fibroceUular 
reaction of the tissues of the host. 

Cyst . — ^The cyst is the cavity bounded by the pericyst with its contents. 

Ectocyst . — The ectocyst is the limiting envelope of the parasite proper. The 
term will be used to embrace both the hyaline laminated membrane and the germinal 
layer within it. Considered separately the latter is sometimes known as the 
endocyst. 

Pericystic Cavity . — This is a coined term to denote the potential and sometimes 
actual space existing between the pericyst and the ectocyst. 

Endocystic Cavity . — This expression will be used to indicate the space boimded 
by the ectocyst. Its contents are hydatid fluid with brood capsules, firee scolices 
and booklets, and sometimes daughter cysts and their contents. 

RELATION OF CYSTS TO THE RENAL PELVIS 

There are tffiee classes of renal cyst according to the relation maintained to 
the kidney pelvis namely, open, closed, and pseudo-closed. In the first both 
pencystic and endocystic cavity communicate with the pelvis, in the second neither, 
and in the third only the pericystic cavity, the ectocyst remaining unruptured. 
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Characteristic symptoms are found corresponding roughly to this classification. 
In the open cysts — renal colic and the passage of hydatid elements in the urine ; 
in the closed the symptoms are mostly due to pressure in the third the typical 
manifestations are intermittent attacks of localized loin pain due to calix colic, and 
perhaps urinary symptoms such as htematuria or frequency, but no hydatid material 
is passed. 

CASE REPORTS 

Of the four cases only the first lent itself to a systematic study. In the second 
a destroyed kidney was removed twenty-three years after the original operation 
for hydatid disease. In the third the patient refused investigation. In the fourth 
the diagnosis was confirmed at autopsy. The second and third cases are only 
given in brief. 

Case I. — Female, aged 38. Single. 

History. — ^The patient had lived in sheep country all her life. She suffered from left renal 
colic at the age of 18. Passed some membranous material unidentified. No further trouble. 
At the age of 21 and again at 24, laparotomy was performed for vague abdominal pains. A 
small corpus luteum cyst was removed at the first operation, a normal appendix at the second. 
Thereafter the patient was perfectly well till seven days before consultation. One evening 

she experienced agonizing radiating 
pain in the left loin. This passed off 
and next morning she had retention of 
urine. After being relieved by catheter, 
she passed a “white grape-like body”. 
Her medical attendant found this to 
be hydatid membrane and referred 
her with the diagnosis of hydatid cyst 
of the left kidney. 

On Examination (July 12, 1935). 
— The patient’s general condition was 
good and all organs were normal. 
Neither kidney painful, tender, or 
palpable. 

Urine . — Specific gravity i020,acid. 
No abnormal elements, chemical or 
bacteriological. 

Plain X-ray. — Normal-looking 
kidney shadows. No opacities from 
calcification. 

Cystoscopy. — Ureteric orifices 
normal on both sides. Some bulging 
inwards of the posterior bladder wall. 

Pyelogram (abrodil — half strength 
6 C.C.). — ^Left pelvis and ureter normal 
in size and position. The upper major 
Fig. 7. Case 1. Pyelographic appearances. calix is interrupted in its course 

between pelvis and minor calices by a 
broad expansion in which blotches and patches of shadow appear here and there. At the 
top of this area are two well-defined and normal minor calices. The middle caUx ends 
abruptly and a faint ribbon of shadow passes upwards from it behind the blotchy area of 
the upper calix. The lower calix divides into two branches. The upper of these is normal 
tvith a minor calix showing at its extremity. The lower branch is somewhat club-shaped 
and wider than usual. Two normal minor calices appear at its outer termination. The 
shadow in this lower major calix is uniform, but perhaps a little fainter than that in the main 
part of the pelvis. {Fig. 7.) 
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The intravenous pyelograms demonstrated good and equal function of both kidneys, 

DiAGNOsV— H^add" ^st of^ upper pole of the left kidney. The blotchy area was 
considered to be the cavity of the cyst communicating with the upper cah.x. No explanauon 
of the normal minor caUces opening into the cyst could be suggested until the specimen was 

L^'^ne^taectomy through a loin incision extended well forwards. No 
cyst was apoarent until the upper pole was reached, when a whidsh area was seen at the upper 
and lateral angle. Dense adhesions to suprarenal capsule and diaphragm. A small portion 
of the suprarenal capsule was removed with the kidney. The wound was closed except for 
a wick of rubber dam. 

Post-operative Course. — Primary healing, followed by discharge of a little pus 
uacking ftom where the adhesions were separated. Discharged on the twentieth day, 
with final healing a few days later. In good health after three months. 

Comment. — ^The case up to this point displayed the usual 
features of an open hydatid cyst of the kidney. The chief interest 
lay in the examination of the specimen. This showed : — 

1. That daughter cysts were present in the middle calix, the 
pelvis proper, and the ureter, although for three weeks before 
the operation there had been no colic, pain, or tenderness in the 
kidney or ureter. 

2. That there were three defim'te mother cysts in the kidney: 

(a) A primary cyst in the cortex of the posterior part of the 
upper pole, recently ruptured into the middle calix; (6) A 
secondary but weU-established cyst, with intact mother ectocyst, 
and containing daughter cysts, in the upper major calix; (c) A 
younger cyst with intaa eaocyst and containing daughter cysts 
in the lower major calix. 

3. That the urine from the upper and lower poles was con- 
duaed to the pelvis by normal papUIte which entered the upper 
and lower major calix discharging between the ectocyst and the 
pericyst, the latter in this case being the thickened waU of the calix. 

4. That the lower cyst was so deeply situated within the 
kidney that its presence was discovered only after complete 
section of the organ. 

The importance of such findings in a woman who had been 
relatively free from symptoms for twenty years, and who had no 
doubt carried the parasite for thirty, warrants a more detailed 
description of the fedings. 

Detailed Description of the Specimen. — 

External View {Fig. 8). ^The kidney was not enlarged and appeared normal, except 
for the portion overlying the cyst. The latter projected very little from the surface. From 
the fron, it was seen as a whitish area with tags of separated adhesions attached, occupying 
the upper and lateral comer. From behind, a rather larger area was involved reaching almost 
to the middle of the organ in a downward direction, but affecting only the lateral half. The 
medial half of the kidney including the upper margin was not involved. 

The specimen was bisected in the usual way {Fig. 9). The posterior half showed two 
cysts, one m the upper pole, and one in the lower, quite unconnected with each other. The 
rnomer ettocysts of both were intact. Each contained many daughter cysts of the nearly 
uniform size of large peas. Free in the pelvis lay two cysts, one at the pelvi-ureteral junction. 
They were both collapsed. At the lower part of the stump of the ureter just above the ligature 
and 3 m from the pelvi-ureteral junction lay a third coUapsed cyst adhering loosely m the 

"'J^ch had 

not been fully exposed with the section. 

reveakd'^^'' ectocyst and daughter cysts were removed and the condition shown in Fig. 10 

nnri “PPcr cavity had rugged fibrous walls, which varied from l to 2 mm in thickness 
and showed yellow patches of calafication. Above, it reached the kidney surfa^ S £nt 
nto normal papills servmg the kidney conex of the anterior part of the iper poie projtafd 



gram showing the extent of 
involvement of the kidney by 
the c>'st (posterior surface). 
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Fig. 9.— Case 1. Kidney sectioned showing the two calix cj'sts their contained daughter 
cysts. Both eaocysts are intact. The small cyst seen in the pelvis has come from the middle calixj the 
upper comer of which may be seen just below’ the cyst of the upper calix. Papill® may be seen in 
relation to both cysts. 



Fig. 10. — Casel. Diagram show’ing the Fig. 11.— Case 1. Schematic draw’ing 

two orifices of communication betw’een the of the arrangements found m the specimen, 

cortical cj’St and that of the upper calix. The The upper and lower c^ix cysts are closed, 

low’er arrow shows the route by which the con- Daughter cysts are seen escaping from the 

tents of the cortical cyst reached the middle midrSe calix 

calix. 
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into it. They had abutted on the ectocyst, and the urine from them had passed down benveen 
it and the adventitia to reach the pelvis proper. The cyst was dearly the upper major calu^ 
Posteriorly, this cavity, which served the dual role of calix and cyst, conmunicated with 
another cystic cavity through two orifices, well-defined oval rings, occupying the position 
where normally the papillte serving the posterior part of the upper pole emerge into the upper 
major calix. These orifices had all the appearance of being the fibrous rings of the formces 
from which the papill® had been absorbed. . , , 

The cavity into which they led was an excavation of the cortex. It was filled with loose 
daughter cysts of various sizes from clear tense pearls to collapsed pea-sized cysts. A crumpled 
mass of membrane, probably the shrunken mother ectocyst, lay in a recess (Fig. il). This 
was the primary cortex cyst. Its contents were prevented from passing into the calix ^st 
by the tension of the cyst contained in the latter, which occluded the orifices of communica- 
tion. The cyst wall reached the posterior surface and projected slightly from it. It was 
thick and fibrous, and in parts calcified, similar to the walls of the calix cyst. Below, it had 
undermined the base of the papilla which belonged to the middle calix. One of these papilla 
was a mere shell containing a cyst with clear fluid (not hydatid), another had been completely 
absorbed, and through the fibrous ring of its fornix the cortical cyst communicated freely 
with the middle calix. The latter was stuffed in every comer with small intact and larger 
collapsed cysts one of which was projecting into the main pelvis. It was clear that the 
rupture into the middle calix had provided the material which the patient had passed. These 
two upper cysts with their thick rugged and partially calcified walls were of undoubtedly long 
standing. 

Lower Calix Cyst . — ^This was much younger than the other two cysts, though the presence 
of daughter cysts indicated that it was not a thing of yesterday. The epithelial wall of the 
calix was h'ttle thickened, though white and sclerosed. Normal papillae from the lower pole 
projected into the lumen, the conditions being precisely the same as in the upper caUx. Two 
of the cysts, those in the calices, illustrated the condition, which for lack of a better term, 
I have called ‘ pseudo-closed ’. The pericystic cavity communicated with the pelvis, the 
endocystic cavity was closed off. The cortical cyst had belonged to the same class, the peri- 
cystic cavity communicating both with the upper and possibly with the middle calices. It 
had, however, recently become an open cyst by rupture of the pericyst or ectocyst into the 
middle calix. 

The puzzling feature of the pyelogram received its explanation. The indefinite blotchy 
area was not abrodil in the cyst, but in the narrow pericystic cavity between ectocyst and 
calix wall. By this route it reached and defined the two upper minor calices. 

The uniform filling of the lower pole cyst indicated a wider and looser space between 
ectocyst and calix wall obscuring the appearance of filling defect. The ribbon of shadow 
from the middle calix led to the ruptured cortical cyst. 

Pathogenesis. — The series of events may be reconstructed as follows ; — 

Lodgement of the hexacanth in the cortex of the posterior part of the upper pole. 

Absorption of secreting tissue as far as the capsule behind, and the base of the upper 
papilla in front. 

Absorption of the papilla, leaving the fornix rings intact. 

Rupture of ectocyst through the orifices thus produced, causing renal colic with the 
passage of cysts twenty years ago. 

Retention and growth of one cyst or scolex in the upper major caUx. 

Reconstruction of the original cyst from retained daughter cysts, scolices, or germinal 
layer elements. It is doubtful whether a new mother ectocyst was formed or not. Many 
of the small cysts appeared to be loose. Further egress to upper major calix would become 
shut off by tension of the wall of the new cyst growing there. 

Undermining by cortex cyst of papilla of the middle calix and eventual discharge of 
contents through the fornix ring and down the ureter, accounting for the recent attack. 

The presence of the lower calix cyst is readily explained. In pelvic systole urine is 
forced back into all the calices as well as down the ureter. A scolex had at one time or another 
passed mto the pericystic cavity of the upper calix cyst and been forced into the lower calix. 
If Its booklets were extruded, it might be entangled there while its fellows were swept out 
m the urine. 

Several fans of interest emerge from the study of the case. 

I. Hydatid cysts may flourish although part of the ectocyst is constantly bathed in urine. 
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2. They may gain sufadent nutriment by osmosis from a loose adherence to the epithelial 
wall of a calix, getting the necessary serum elements from the blood and excluding toxic ones 
from the urine. 

3. The presence of a cyst in the calix does not necessarily cause any disturbance of the 
function of the papillte or surrounding cortex. 

4. The remarkable toleration of the calix to the foreign body. 

Probably the vague abdominal pains for which the patient was operated on were due 
to mild calix colic, but for the last ten years even this symptom had failed. 

Microscopical Examination (Fig. 12). — Sections were cut through the wall of each cyst. 
In the upper caUx cyst most of the transitional epithelium was missing, though strangely 
enough part of the adventitia of the cortex cyst had been epithelialized, presumably by contin- 
uity through the communicating orifice. The epithelial lining and muscular layer of the 



Fig. 12. — Case 1. Low-power view of section through the wall of the lower calix cyst. The 
transitional epithelium lining the calix is intact. Two sections of a cut artery' are seen in the middle 
cf the pericyst 


lower calix was preserved. The following layers could be demonstrated in all three specimens 
from within out ; (i) Shreds of hyaline laminated membrane with adherent cells, as if from 
the germinal layer adhering to the inner surface of the cyst wall ; (2) Epithelial layer missing 
in parts ; (3) In the lower calix cyst the muscular layer of the lining membrane of the calix 
separated by loose areolar tissue from the rest of the pericyst ; (4) Cellular fibrous tissue 
containing large blood-vessels ; (5) Dense fibrous zone ; (6) Advancing zone of fibroblasts 
with many plasma cells and eosinophils ; (7) Kidney tubules and glomeruli. 

Processes from the inner fibroblasts could be seen inserting themselves between tubules 
and the individual cells of the latter. These cells could still be detected singly and in groups 
in the midst of the advancing fibrous tissue. 

Case 2. — Male, aged 32. Clerk. 

History. — The patient lived as a child in the country. Referred for discharging lumbar 
and abdominal sinuses of twenty-three years’ duration. From the age of 5 he had suffered 
from intermittent attacks of left renal pain. Four years later an abdominal rumour was 
discovered. Laparotomy was performed and an hydatid cyst of the lower pole of the left kidney 
cleaned out and marsupialized. Urine flowed from the resulting sinus for some years, but 
gradually the discharge became pure pus. Several later attempts made to remove the kidney 
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were unsuccessful and added a loin sinus to the existing abdominal one. Lately the patient 
has become weak and ill and subject to septic sores on arms and legs. ^ , 

On Examination Qan. 28, 1924).— Cystoscopic and X-ray examination showed that the 
left ureter was occluded, the kidney functionless, that the sinus communicated with a pus 
cavity in the depths, and that the two sinuses together encircled the colon. 

Operation.— A fibrolipomatous mass containing a cavity corresponding to the original 
renal pelvis was removed by sharp dissection. This mass was all that was left of tlic kidney. 

Subsequent History. — A fsecal fistula due to local damage to the colon’s blood-supply 
took nine months to heal. Eleven years after the operation the patient remains well with 
firm scars and no evidence of hydatid disease. 

Case 3. — Female, aged 18. Single. 

History. — The patient was a country girl and had had no previous symptoms. She 
came to Wellington to be confined. Primipara. Normal labour. On the fifth day of the 
puerperium she developed severe radiating pain starting in the right loin. Urine became 
turbid and some membranous material was passed by the urethra. This proved on micro- 
scopical examination to be hydatid membrane. 

On Examination (March, 1924). — On examination twenty-four hours after she had 
passed the membrane, the urine was clear and contained no booklets or scoliccs. The only 
physical sign was some tenderness on pressure in the right costovertebral angle. 

Diagnosis. — ^Hydatid cyst of the right kidney. The patient was asked to report for 
detailed examination after she was up and about. However, she left the maternity home, 
got married, and was not seen again. 

Case 4.— Male, aged 52, labourer. Admitted to Wellington Hospital, Nov. 5, 1935. 

History.— C hrom'c cough for eighteen months, with loss of weight. Has never had 
urinary symptoms. 



ness. Breathing shXw 

that on deep inspiration, a tumour the size of a email abdominal findings except 
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X~ray Examination. — There was no evidence of hydatid cyst in the lungs, the radiograph 
tending to confirm the provisional diagnosis of carcinoma of the lung. Behind the twelfth 
rib on the left side at the outer border of the kidney shadow appeared two intersecting ring 
shadows typical of calcified hydatid pericyst. 

Urine. — ^Trace of albumin, a few erythrocytes, pus cells, and granular casts. No hydatid 
elements. 

Special Hydatid T ests. — Casoni, positive ; Ghedini (complement-fixation), strongly 
positive. Eosinophils, 2 per cent. 

Pyelogram of the Left Kidney {Fig. 13). — ^The lower major calix was normal. The upper 
and middle major calices formed a right angle with each other, giving the impression that 



Fig. 14 — Case 4. Posterior aspect of the left hidney 
showing the two cysts. 


Fig. 15 . — Case 4. Antenor aspect of the 
same kidney. All the cyst contents have been 
removed. Windows have been cut in both cyst 
walls but have been replaced in position. 


a cyst was prising them apart. They were somewhat dilated and lengthened and the end of the 
middle major calix almost reached the circumference of the outer of the two ring shadows. 

Diagnosis. — As no hydatid material was fotmd in the sputum at any time and there was 
no other evidence of hydatid disease of the lung, the hydatid cysts were looked on as an 
mcidental findmg. It was in doubt whether the cysts were in the spleen or kidney, but while 
the pyelogram was not pathognomonic a provisional diagnosis was made of a calcified cyst 
of the outer border and another cyst of the upper part of the left kidney. 

Course. — The patient died on Nov. 21, 1935, from terminal pneumonic symptoms. 

Autopsy. — The three important points which were revealed were ; (i) Death was due 
to cancer of the lung ; (2) There were two primary cortical hydatid cysts in the left kidney ; 
(3) There was no evidence of hydatid infestation elsewhere in the body. 
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The Specimen (,Figs. 14-16). — The kidney and the cysts together formed an almost 
quadrilateral mass 5 in. long by 4 in. wide. One large cyst oval in shape and measuring 
8x5x5 cm. occupied the upper and lateral part of the kidney, reaching rather more than 
half-way down. It had displaced the upper major calix medially, and the middle major calix 
inferiorly, so that these two channels formed a right angle with each other as seen in the 
pyelogram. The lower cyst was more irregular in shape. Below, it formed a circular cavity 
attached by a wide pedicle to the lower part of the posterior border. The cyst had grown 
upwards, forming a tapering projection which lay lateral to the large upper cyst. Its medial 
wall was thus the lateral wall of the latter. Neither the endocystic nor the pericystic cavity 
of the upper cyst communicated with the kidney pelvis, but there was a small communication 
between the pericystic cavities of the two cysts about I cm. in diameter. The pericystic 



Fig. 16. — Case 4. The sectioned kidney — postenor half. The knife has passed precisely through 
the opening between the two pericystic cavities. The upper toothpick is laid across this opening. The 
lower shows the direction of the middle major calix thrust apart from the upper major calix so that the 
two form a right angle. 


cavity of the lower cyst communicated freely with the middle major cahx, but the contents 
of the endocystic cavity did not escape, the ectocyst being intact. The ectocyst of the upper 
cyst was also intact so that the contents of the two endocystic cavities did not mingle. When 
a pyelogram of the excised kidney was made, slight pressure resulted in the rupture of both 
ectocysts and the fluid penetrated in such a way that the daughter cysts which filled both 
cavities were clearly outlined. 

Comment. — The presence of two separate primary cortical cysts is rare. The presence 
of blood-cells in the urine is an interesting and common finding in hydatid cysts of the 
pseudo-closed variety in spite of the total absence of urinary symptoms. The heavy calcifi- 
cation of the cyst walls, together with the size that the cysts had obtained, indicated that 
infestation had taken place many years before. 
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GENERAL OBSERVATIONS ON HYDATID DISEASE 
OF THE KIDNEY 

In discussing the various aspects of the disease, reference will be made to 
illustrative cases from the literature by the insertion of the name of the author 
reporting the case in brackets, followed by the number of the case where the article 
referred to describes more than one. The location of the full report may be found 
by reference to the author’s name in the bibliography. 

History. — The first case in which hydatid cysts were passed in the urine was 
reported at the end of the seventeenth century by a London surgeon, Davies. 
Earlier in the same century Redi (1626-97), Milan biologist, had established 
the parasitic nature of hydatid disease. In 1861 Beraud in his thesis initiated the 
systematic Hterature on renal echinococcosis. 

Etiology. — The etiology is that of hydatid disease in general. The industry 
of sheep-raising on the one hand, and insanitary conditions of life on the other, 
contribute chiefiy to its incidence and spread. The former factor prevails in 
AustraUa, New Zealand, and the Argentine, the latter notably in Greece and 
Dalmatia (Toole, Racic). 

Pathology. — Renal cysts may be classified pathologically as : (i) Primary : 
derived from a hexacanth embryo. (2) Secondary : from a scolex, piece of detached 
germinal layer, brood capsule, or daughter cyst from some other part of the host. 
(3) Invasion : penetrating the kidney from an adjacent organ. Secondary cysts 
may be further subdivided into : {a) Embolic — conveyed by the blood-stream j 
{b) Calix — sown after rupture of the primary cortical cyst. 

I. Unlike the liver, the kidney is almost invariably the site of one primary 
cyst only. Racic records a case in which a kidney cont ainin g eight cysts, each with 
daughter cysts, was removed, with a clinical cure. These were, however, almost 
certainly secondary embolic cysts. Frequently there are calix cysts in addition to 
the primary cortical one. In many cases at post-mortem examination the renal 
cyst is the only one in the body. However, others, dead or ahve, may be 
found in the liver or other organs. Toole found the kidney cyst the only one 
in 42 out of 46 cases, Nicaise in 416 out of 449 cases. Some of these, however, 
were purely cfinical findings. 0±er cysts may well have been missed, more 
especially in the pre-radiographic era. 

2a. Secondary embohc cysts are usually multiple and accompanied by cysts 
elsewhere. Even in the latter case one kidney may be spared (Peacock and Wale 
Hicks), but both are more commonly involved (Welsh and Chapman, Kinyon, 
Donovan). While secondary cysts from a ruptured liver or spleen may attach 
themselves to the peritoneal surface of the kidney (AUaben), there is no authentic 
record of invasion of the organ. Rupture of a cyst into the heart cavity is 
the usual cause of metastatic spread. Bocker found in one such case that the 
left renal artery was blocked by a daughter cyst. Liver cysts may, however, be 
associated with multiple secondary cysts of the kidney, the lungs remaining free. 

Secondary renal cysts are rare compared with primary (25 out of 474 cases 
in Nicaise’s series). They may contain daughter cysts, rupture, and behave exactiy 
like the primary ones. 

2b. Calix cysts are well illustrated in Case i. They are always secondary 
to cortical cysts. Primary cysts of the renal pelvis are unknown. Of the two 
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mentioned by Nicaise, one (Bland-Sutton) was an error in translation, the other an 
unverified personal communication. Calix cysts as a rule are small and discoverable 
only by section of the excised kidney. Only one has been hitherto recognized as 
such (Willans and Stewart). Other illustrations leave little doubt that the secondary 
cysts were in one of the calices (Lutz, Livermore, Vila, and probably Filienz and 
Melen). In cases of complete kidney destruction the pelvis may be detected as 
a separate slit-like cavity or it may contain the cyst. The latter condition is prob- 
ably the end-result of a calix cyst. 

3. Invasion cysts in which fiver or spleen as well as kidney are involved (Craig 
and Lee-Brown, Cases 9 and 10, E. L. Yotmg, Case 2) leave some doubt as to the 
organ primarily affected. The pyelographic evidence is in favour of the kidney as 
a rule. Afivisatos, however, reports an undoubted case of rupture of a fiver cyst 
into the right renal pelvis. 

Echinococcus Alveolaris. — Only ttvo kidney cases of this curious variant 
have been reported, those of Sabolomow in 1867 and of Hahine in 1928. In 
Hahine’s case the nodule in the kidney was secondary to one in the fiver. It is stiU 
maintained by Posselt, of Innsbruck, that this variety constitutes a separate species. 
Evidence is accumulating against it. Deve recently abandoned the dualist theory 
in an article entitled “ Transitional Forms between Hydatid Echinococcus and 
Alveolaris ” in which Dew’s Australian case of E. alveolaris was cited. Posselt, 
however, returned to the attack with the uncompromising title, “ There are no 
Transitional Forms ”. There the matter rests, and in any case the alveolar form 
in the kidney is a mere curiosity and requires no further mention. 

Side Affected ; Age and Sex Incidence. — In the larger series of cases 
both kidneys are equally affected and bilateral cysts are rare. Nicaise found 197 
with the right kidney involved, 185 with the left, and 12 bilateral. The sexes are 
equally vulnerable. 

Most cases are infected in childhood ; the third to the fifth decades are the 
commonest periods for the development of symptoms. In the reports the youngest 
patient operated on was a child of 2 years (Schepel). 

The percentage of kidney cases to aU hydatid ones ranges from below i per 
cent in Argentine statistics to 4‘65 per cent in Racic’s series in Dalmatia. Com- 
pared with other surgical diseases of the kidney echinococcosis is very rare. Many 
urologists with large practices have never seen a case. The largest personal experi- 
ence was that of Craig and Lee-Brown. 

Site of Implantation. — The commonest site is the cortex of the anterior 
surface of the upper and lower poles. Cysts of the posterior surface as in Case 1 
are rare. The cyst may arise in the loose tissue of the sinus and be adherent to 
the pelvis of the kidney (Bland-Sutton, Guiteras, Spurr, Rowlands, Keyes and 
Busch, Vedenski, 4) ; in the middle portion, bisecting the kidney and leaving 
the two poles intact (Filienz, Racic, 10, Vedenski, 3) ; or it may occupy the 
whole kidney, only a minute nodule of renal substance remaining (Staveley, Marsh, 
Russell and Kilbane, Meltzer, Craig and Lee-Brown, 10, Leighton and Lewis). 

The cyst may be very superficial, almost pedunculated (Erdelyi, Woodman, 2, 
Stark, Flynn, Geyman, Bressot). It may be so small as to defy detection until 
the kidney is completely split open (Craig and Lee-Brovra, 16) or so large as to 
fill most of the abdomen (E. L. Young, 2, Craig and Lee-Brown, 2, Vedenski, 5, 
and Marsh). In Marsh’s case the cyst measured 29J by 13 in. and weighed 10 lb. 



32 


THE BRITISH JOURNAL OF SURGERY 


Development and Ultimate Fate of Parasite. — In the kidney, as else- 
where, the hydatid cyst develops very slowly, though growth may be stimulated by 
trauma or pregnancy. Expansion is centrifugal but the centre point of the sphere 
is not static. As a rule the line of least resistance is followed, but in the effort to 
preserve its circular contour the cyst may burrow into the spleen (Craig and Lee- 
Brown, lo), into the liver (Craig and Lee-Brown, 9, E. L. Young, i), or the tail of 
the pancreas (Perrin). A fibro-cellular proliferation — the pericyst — acts as advance 
guard, the fibroblasts sending their processes between individual tubules, then 
between the cells, which appear as islands in a flood before being finally overwhelmed 
and absorbed. The outer circumference of the cyst, once it has reached and passed 
the kidney capsule, makes rapid progress into the perirenal tissues or bulges into 
the peritoneal cavity. Simultaneously the iimer circumference may reach the raliv 
wall, which offers resistance. The papillae, being of soft tissue, are first absorbed. 
The pericyst may remain intact, or, left in the air, lose blood-supply and necrose. 
In the latter case the cyst becomes one of the pseudo-closed group and the ectocyst, 
though still intact, presents directly into the lumen of the calix. It may, however, 
hold for a long time, as the iimer tube of a motor tyre may hold in spite of a small 
defect in the outer cover. The communication of the pericystic cavity with the 
calix may set up irritation and produce calix colic. Finally, owing to extra pressure, 
trauma, or strain, the ectocyst itself bursts and the contents pass through the fornix 
ring into the calix and down the ureter. This appears to be the sequence of events 
of the rupture of the cyst into the pelvis. Sometimes an escaped daughter cyst 
or scolex takes root in the calix wall and eventually by its growth and tension blocks 
the hole through which it came as a sail drawn under a ship’s hull stops a leak. The 
scolex may be conveyed, by the current of urine, to a distant calix and grow there. 
The primary cortex cyst continues to grow and may eventually burst into yet another 
calix (see Fig. ii). Trauma may cause rupture of the ectocyst (Ivanov, Grove), 
or pregnancy or labour pains may determine the final break (Case 2, above, 
Vedenski, 3, Cowan, Flyim, Craig and Lee-Brown, 5). Even simple abdominal 
palpation may produce the same result (Mensikov). 

The escaped cysts and hydatid debris may lie in the pelvis and ureter and cause 
no discomfort, or there may be violent renal colic, eventual dilatation of the ureter, 
and even hydronephrosis from obstruction of the duct. The cysts may stay in 
the bladder, causing strangury, difficulty, and reteqtion. 

The hydatid may die of old age or lack of nutriment. There is a ring of large 
blood-vessels in the pericyst, a striking microscopical feature (see Fig. 12). Thus 
ample serum is brought to the hyaline laminated membrane from which the parasite 
can select its food supplies. Calcification hinders the osmotic process. The 
animal feels the urge for more defensive propagation. Daughter cysts are born 
in large numbers and even granddaughter cysts (Farkas). Tension may become 
low and growth in abeyance or spasmodic. The whole tribe may perish and be 
buried like criminals in lime, or sepsis may supervene with unpleasant results both 
for guest and unwilling host. Low-grade life may, however, be maintained even 
though the pericyst is heavily calcified. Daughter cysts resist sepsis for a consider- 
able time (Bird). The cysts may be sterile, or, though univesicular, contain brood 
capsules and scolices (Schmidt, Vedenski, 4 and 5). Far more frequently they are 
full of daughter cysts at the age period when the patient usually becomes sensible 
of unpleasant symptoms. Propagation is by endogenous budding, but the Russian 
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workers Massalitinov, Napalkov, and Keropian consider that reproductive elements 
in the peiicyst are the chief cause of recurrence after operation. It is true that in 
confined spaces, as in bone, exogenous budding takes place by herniation (Dew), 
but it seems more probable that the fertile causes of recurrence are the pieces of 
the ectocyst that adhere to the pericyst even when the former appears to be loose 
and easily removable (Kalris). 

Complications. — The expanding pericyst may become incorporated with the 
stomach, spleen, pancreas, colon. Ever, duodemmi, or vena cava. The adrenals 
may become inseparably fused. Such a welding of tissues becomes a danger at 
operation, chiefly where the surgeon confuses it with ordinary adhesion and attempts 
to separate the inseparable. There is no reason why a large upper pole cyst should 
not rupture into the bronchial system. The five reported cases are, however, 
unconvincing (Nicaise 2 cases, Heer, Nicolich, and Christie and Fawcitt). In one 
of these at least a cyst was foimd subsequently in the lung. Empyema by lymphatic 
spread of sepsis may occur, or from bacteria accumulating outside the laminated 
membrane like debris on a filter paper. Abdominal cysts may rupture into the 
peritoneum. Such a case, as yet impublished, exists in the Registry of Hydatids 
kept by Sir Louis Barnett for the Royal College of Surgeons of Australasia. Another 
ancient case is reported by Nicaise. I can find but one solitary report of rupture 
into the stomach, a fatal complication (Nicaise), and three into the colon, with 
amelioration of symptoms. One of these three, however (Parlavecchio), proved to 
be a pararenal cyst associated with another abdominal one. It was the latter that 
discharged into the colon. Sudden death from rupture into the vena cava such as 
has occurred with liver cysts (Pitts, K. D. Fairley) has not been reported. Indeed, 
the opening of a kidney cyst into any other viscus than the kidney pelvis is so rare 
that the possibility may almost be discounted in estimating the prognosis. Embolic 
spread from the kidney is also so rare as to be negligible. 

Complications within the urinary tract include hydronephrosis, pyonephrosis, 
lowering of kidney capacity on both sides from difficulty in micturition or chronic 
retention due to accimiulation of membrane in the bladder, with or without bilateral 
ascending pyelonephritis. All are rare and mosdy due to sepsis. The ureter on 
the affected side may become completely occluded {Case 2 above, Haynes, Lutz). 
In the four recorded cases of solitary kidney with hydatid infestation, kidney function 
was weU maintained (Blackbume, Houzel, Nicaise, 2). Multiple cysts may kill 
from ursmia through destruction of kidney substance (Kinyon, Donovan) or by 
an associated abdominal cyst or cysts blocking the ureter of the unaffected kidney. 
A perinephric abscess may develop and point in the loin. 

Associated Pathology. — Calculus associated with hydatid cyst is rare even 
m such countries as Dalmatia where both conditions are common. Nicaise in his 
large series reports only twelve cases and includes stones in the bladder. Other 
^ses are those of Vedenski, 4, Craig and Lee-Brown, 16, Blackbume (in a soHtary 
mdney), Castano and Astraldi, and an unpublished case in the R.A.C.S. Registry. 

can find no other examples. Other instances of associated pathology are : mahg- 
nant growth (Erdelyi), floating kidney (Eberle, Celowski), ectopic kidney (Juvara), 
a enoma (Galvez and Garate), and carcinoma of the bladder (Thomas). Fermccio 
a a case of associated Addison’s disease, but it is not clear whether this 
was due to adrenal involvement. Cancer may develop in a marsupialized cyst 
(Bonamy). 
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Symptomatology. — ^No symptoms at all may appear for many years, and 
the patient may be quite ignorant of the existence of the cyst till the day of his 
death. Closed cysts may be found accidentally in perfectly well individuals. The 
parasite may produce imexplained anaphylactic phenomena such as urticaria or 
obscure pressure symptoms. Those that grow towards the abdomen cause indiges- 
tion, pain, and fullness after meals by encroaching on the stomach, or diarrhoea, 
constipation, or even complete obstruction by pressure on the colon. In rare cases 
a gradual loss of strength, weight, and energy with ultimate symptoms of ureemia 
may result in death and the cause be discovered only at autopsy. 

Pseudo-closed cysts cause the intermittent localized pains of calix colic and 
urinary symptoms of frequency and hsematuria, accompanied by painful micturi- 
tion and urgency if sepsis has supervened. All symptoms may be initiated or 
augmented by trauma, pregnancy, or labour. 

The rupture of the ectocyst may be heralded by a sudden excruciating attack 
of pain in the loin or upper abdomen with extreme tenderness and rigidity of the 
abdominal muscles. Accentuation of the symptoms may be due to anaphylaxis 
added to spasm of the renal pelvis and ureter. Such cases have more than once 
been subjected to immediate laparotomy with a view to the repair of a supposed 
perforated gastric or duodenal ulcer. The very first symptom may be retention 
of urine due to an accumulation of membrane in the bladder. The temperature 
may be raised and the pulse rapid even when there is no sepsis, especially during 
or following attacks of renal colic. In more than half the cases a mild attack of 
colic is followed at the end of twenty-four or forty-eight hours by some difficulty 
in micturition and the eventual passage of membrane or daughter cysts. 

The attack may never recur or may be repeated at intervals of a month, a year, 
or even many years. The onset of severe sepsis modifies the subsequent symptoms. 
In its absence the renal colic may become less severe with each attack owing to 
dilatation of the ureter, whereas the difficulty in emptying the bladder may be 
greater owing to the increasing abundance of hydatid material which reaches it. 
Between attacks the general health is, as a rule, excellent, and there is complete 
freedom from symptoms. The onset of infection may convert the intermittent 
loin pain into a constant nagging ache and there may be superadded strangury, 
frequency, scalding, and later the evidence of bilateral pyelonephritis in loss of 
appetite and general debility. 

Diagnosis. — In open cases diagnosis is made from the examination of the 
material passed. If this is only ‘ hydatid sand ’ or brood capsules, the case may 
be considered merely a ‘ gravel ’ one, and the patient has perhaps to wait some 
time before a microscopical examination of the sediment discloses booklets and 
scohces (Huffman). Calcified cysts may produce solid debris which when passed 
is mistaken for calculus (Croveri and Placeo). Retrovesical hydatid cysts fully 
reported on by Deeming very rarely rupture spontaneously into the bladder. I 
have found five records only (Nicaise, Fairbanks, Compan, Craig and Lee-Brown, 
Oritz and Garcia). An additional case in which one of a group of multiple 
secondary cysts opened into the bladder is on record in the R.A.C.S. Registry. 
Confusion of such cases with renal echinococcosis is most likely when the symptoms 
of the latter are confined to bladder difficulties with no renal pain or colic (V edenski, 
I and 2). Cystoscopy with pyelography should clear up the diagnosis. It was the 
fortunate lot of two surgeons, Blum and Pereschevkin, actually to see a daughter 
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cyst extrude itself from the ureter. Craig was able to pass a cystoscope into a retro- 
vesical cyst. The bare possibility of a liver cyst rupturing into a kidney pelvis 
(Alivisatos) must be remembered. 

Pseudo-closed cysts are demonstrated by typical pyelograms. Closed cysts are 
the most difficult. Clinically they appear as tumours in the hypochondrimn or 
free and mobile in the abdominal cavity (Racic, lo). If the muscles are rigid, such 
a tumom: may be missed during an attack of renal colic. An hydatid tumour feels 
solid. If fluctuation is detected some other pathology is more likely (Bird). 
Hydatid ‘thrill’ (‘Schwirren’, ‘fremissement’), well described by Barnet, is so 
rare as to be valueless in most cases. The conditions required are a few large 
daughter cysts, fluid under low tension, a thin abdominal wall, and contact of a 
daughter cyst with that wall of the mother cyst which lies tmder the examinmg 
hand. The sensation is of a delicate metallic spring vibrating, accompanied by 
a sonorous resonance on auscultation. The ‘ thrill ’ in renal cases was detected 
in the cases of Burburg, Peyrot, Spurr, and Christie and Fawcitt. 

The commonest errors in tumours appearing in the hypochondrimn are to 
mistake the cyst on the left side for an enlarged spleen, especially where malaria 
is endemic, and on the right side for a liver cyst. In the former the special serum 
tests, with X-ray examination and pyelograms, usually clear up the diagnosis ; 
in the latter serum tests are useless. 

An upper pole cyst may produce high dullness at the lung base of the corres- 
ponding side and has to be distinguished from an intrathoracic condition or a splenic 
cyst as well as from a hydronephrosis. The greatest calamity in such cases is a 
diagnostic puncture. 

Where there are no physical signs at all, routine tuological examination may 
show deformity in the kidney pelvis and the serum tests eliminate other confusing 
renal conditions. In cases of neoplasm of the kidney, the meter is often kinked, in 
cysts it maintains its contom (von der Becke). Any abnormality may, however, exist 
in the Iddney and the serum tests be positive on account of hydatid in the liver. 

X rays may show a density due to the high saline content of hydatid fluid or 
a typical curvilinear shadow of a calcified pericyst. In all types of case complete 
mological investigation usually gives fairly conclusive information, but the details 
of the cystoscopic and pyelographic findings are such that they can be treated 
effectively only at length, and in a separate paper. Abtmdant material for this 
purpose is now available from the cases of the last ten years. 

Senmi Tests . — ^The precipitin test, first put on an effective basis by the work 
of Fleig and Lisbonne, Welsh and Chapman, and others, is rarely used. The 
complement-fixation test, worked out by several separate workers, notably Ghedini, 
Imaz Apphatie, and Weinberg, between 1906 and 1908, is a laboratory proceeding 
requiring rigid conditions of technique to give its best results. The intradennal 
reaction of Casoni, taking into accoimt both the immediate and dela3'ed reactions, is 
simple, practical, and of great value. For the technique, interpretation, and use 
of these tests the reader is referred to the published writings of the workers in that 
field. Among the most prominent in the southern hemisphere are Imaz Apphatie, 
Nunez, Dew, K. D. Fairlej", N. H. Fairley, Kellaway, Williams, and Hercus. 

Prognosis.— From the statistics available hydatid disease of ffie kidney appears 
on the whole to be relatively innocuous. Of the 474 cases of Nicaise 20 per cent 
were routine autopsy findings : 215 cases received no smgical treatment, and only 
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1 6 died as the direct or indirect result of the cyst. The first attack of coHc and the 
passage of membrane may be the last in spite of an active parasite. Impairment 
of renal function to a dangerous level is rare even in old-standing cases, and the 
general health is seldom affected. Spontaneous cure results in many cases 
(Goinard), though symptomatic cure is probably more common than anatomical. 

Prevention. — ^Preventive measures for hydatid disease in general are retarded 
by the increased overhead cost added to the industry of wool and frozen meat 
production, and by ignorance, conservatism, and poverty in the older countries. 
They consist of the estabhshment of bureaux and registries, pubUc educational 
campaigns, and the elimination of the tapeworm in dogs by cooking of all offal 
fed to them, strict regulations to keep them out of the neighbourhood of abattoirs, 
and the regular administration of vermifuges. Progress has been made, but results 
must necessarily be slow in appearing, and indeed will not be fully apparent for a 
generation, as infection is in childhood and manifestation of symptoms in middle life. 

Treatment. — Treatment is mainly surgical or expectant. Turpentine has 
been used to assist elimination of the daughter cysts (Mackey). No intravenous 
therapy is effective. Nephrectomy was introduced by Bockel to replace the universal 
method of marsupialization in 1887. Intervention must be governed by two 
considerations. In the first place the disease is a benign one, and a cyst once 
communicating with the pelvis, as a rule, ceases to grow because the level of tension 
required in the fluid for this purpose re-opens the safety-valve. This rule is subject 
to modification where a tense calix cyst prevents the re-using of the original portal 
of communication, as in Case i {see Fig. ii). In the second place radical operation 
is difiicult owing to dense adhesions and is not to be lightly undertaken. As a rule 
no operation should be performed : — 

1. After a first attack in which cysts are passed in the urine and investigation 
shows that there is only a small cyst and the kidney function is good on both sides. 
The danger of compHcations is small and subsequent intervention may be under- 
taken should disabling symptoms or septic complications occur. 

2. If the other kidney is absent, infantile, or functioning badly from any cause, 
and no serious disabifity is caused by the hydatid. In the best hands any operation 
on a difiicult kidney may lead to damage demanding nephrectomy and the risk is 
greater than leaving the parasite. Houzel unknowingly removed a solitary kidney. 

3. If the cyst is calcified and dead, unless passage of calcified fragments threatens 
damage to the urinary tract or is seriously disabling. 

In most other cases nephrectomy, if possible, is the operation of choice if the 
other kidney is normal in function, for the following reasons : — 

1. The mortality is low, the convalescence short, and health quickly restored. 

2. Secondary calix cysts may exist, making recurrence inevitable if the kidney 
is left. They cannot be detected during any conservative operation. 

3. An apparently closed kidney may really be of the pseudo-closed type, and 
with conservative operations there is not only the danger of recurrence but also of 
infecting the urinary tract. 

4. In many cases the whole of the pericyst cannot be removed, and in these 
recurrence is common. If the kidney is left, this will manifest itself by the old 
symptoms of renal cohc and the passage of membrane. When the kidney is removed 
the recurring cyst will cause no trouble, and in the course of many years will 
reach the surface in the loin where it can be easily dealt with. 
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When the cyst hardly invades the renal substance at aU and has never caused 
urinary symptoms of any kind, partial nephrectomy with removal of the cyst may 
be undertaken, but if some of the pericyst must be left, recurrence is likely under 
any technique and it is better to remove the kidney. 

All surgeons agree on nephrectomy if kidney function is markedly lowered, 
nearly the whole of the organ is occupied by the cyst, or gross sepsis is present. 
The extreme conservative school go so far as to use partial resection even in open 
cases (Bengolea), or resect and repair part of the pelvic wall if the cyst is attached to 
it (Spmr). The only justification, it appears, for such procedures — and it has some 
validity — ^is that recurrence is not apparent, because the symptoms of it, owing 
to the slow growth of the cyst, may not appear in the patient’s or the surgeon’s 
lifetime. 

In many cases the pericyst is so welded to the surrounding structures that it 
is quite unjustifiable to endeavour to remove it all. Attempts to do so have led 
to immediate death from htemorrhage (Fulton), to tearing of a mesenteric artery 
with a fatal result (Mensikov), and to wounding the pedicle of the spleen with 
compulsory splenectomy (Perrin). In such cases the cyst may be cleaned out, 
formalinized, and left with primary suture of the parietes ; or Racic’s aseptic 
marsupialization method may be used. This consists in filling the cavity with 
antiseptic gauze and not re-dressing till the tenth day. Tube drainage should only 
he used for pus cases or those in which a pseudo-closed cyst is suspected and it is 
impossible to remove the kidney. In the latter there will be a urinary discharge 
following the operation. Marsupialization prevents recurrence by the prolonged 
sepsis killin g both the parasite and the kidney, as in Case 2 reported above. Vila 
had to perform nephrectomy on three of his cases for recurrence after conservative 
operations. It is, however, better to risk recurrence than subject the patient to 
tube drainage or ordinary marsupialization m non-septic cases. 

The ureter should be severed well down to prevent recurrent cysts discharging 
through it, but complete ureterectomy, even though loose cysts may be left as in 
Case I and in WiUans and Stewarts’s case, is unwise. Fresh planes for recurrence 
are opened up ; an operation, in any case difficult, is prolonged ; and there is no 
recorded instance where a cyst has recurred in the ureteral stump. 

Operation should be by the lumbar route, with the necessary forward extension 
and rib resection in difficult cases. The transperitoneal route handicaps the surgeon 
because there is no direct access for the sharp dissection of adhesions, and apart 
from other cogent considerations the mortality is higher (32 per cent against 8-5 per 
cent in the statistics of E. L. Young). In upper pole cases it is sometimes necessary 
to adopt the transcostodiaphragmatic route. 

SUMMARY 

1. A general description is given of the echinococcus and the route by which 
the embryo reaches the kidney, followed by an analysis of the pubhshed case reports 
of the last ten years. 

2. Four personal cases are described. 

3. The classification of the cysts of the kidney into closed, pseudo-closed, and 
open corresponds to certain cardinal symptoms. 

4. Hydatid cysts of the kidney may be secondary, primary, or invasion. 
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5. The great majority are primary, but secondary calix cysts may be present 
and cannot be detected till the kidney has been excised and sectioned. 

6. The prognosis is good, as renal cysts rarely rupture into neighbouring 
cavities or organs, with the exception of the kidney pelvis. 

7. Diagnosis should be made in all open cysts and in a large per cent of closed 
ones by the use of urological methods, X rays, and the special serum tests. 

8. The treatment where possible should, as a rule, be nephrectomy, but under 
certain conditions no operation should be done. 

I have to thank Sir Louis Barnett for giving me access to the valuable cases 
in the Registry of Hydatids of the Royal Australasian College of Surgeons and for 
assistance in elucidating many points in the life history and habits of the parasite ; 
also Dr. P. A. Treahy for his kindness in preparing the two coloured illustrations. 
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CONGENITAL DISLOCATION OF THE HEAD 
OF THE RADIUS 

By BRYAN McFARLAND, Liverpool. 

There is very little if any reference in the British literature to congenital dislocation 
of the head of the radius. It is barely mentioned in the surgical text-books and 
then only as part of another condition. Dislocation associated with congenital 
synostosis of the upper end of the radius and ulna is not a true dislocation, for the 
head is fixed by the fusion just below it, and may lie posterior to the ulna or anterior, 
or may in fact be non-existent. In some cases of birth palsy (Erb’s type) a sub- 
luxation of the head of the radius develops as a result of muscle unbalance. 

In the condition I am describing there is no fusion of the radius and ulna and 
no paralysis. The head of the radius is displaced forwards, is quite free from 
the ulna, and can be moved through a considerable range, but cannot be replaced 
in the normal position. This is significant because traumatic dislocation of the 
head of the radius, particularly if uncomplicated by fracture of the ulna, is reduced 
with ease and often spontaneously. 

My attention was first attracted to the condition by being asked to treat a child 
who, having recently fallen, had apparently dislocated the head of his radius, and 
a house surgeon had twice unsuccessfully attempted reduction. I also failed by 
closed manipulation, and at open operation I found that the head of the radius was 
outside the capsule ; that there was no orbicular ligament ; that there was no 
lesser coronoid fossa ; that the head of the radius was misshapen ; and that the 
radius was too long, so that when one pushed the head against the capitellum, 
pressure was very great. I accordingly removed the head of the radius. I was 
able later to compare it with a dislocated head 
removed for mal-union of the ulna. The con- 
genital head is small. Instead of being flattened 
as shown in Fig. 17, it is almost domed as in 
Fig. 18, with only a little dimple in place of the 
broad shallow capitellar depression {see Fig. 29). 

About a year later another child was presented with the same story of 
injury. I regret to say that I did not recognize the significance of failure to 
obtain reduction by closed manipulation until I had again opened the elbow-joint. 
It was then immediately apparent to me that I was dealing with the same condition, 
and that it ought to be possible before operation to establish the congenital nature 
of the dislocation. 

In radiographs the radius appears too long for the ulna, and the head of the 
radius appears ill-formed. There is a small area of ossification in the tissue over- 
lying the head of the radius resembling the sesamoid type of calcification which 
sometimes occurs over the head of a congenitally dislocated femur. Subsequent 
cases showed that this ' sesamoid ’ was not constant. There is an anterior curve 


<] O 

Fig. 17 Fig. 18 
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of the posterior outline of the ulna, starting at the level of the coronoid fossa as 
in Fig. 19. It is sometimes slight but definitely contrary to the slightly posterior 
curve normally present at this level* (Fig. 20). A variation is also noticeable in 




Fig. 21 


Fig. 22 


the anterior outline of the ulna. Instead of the backward sweep from the coronoid 
(Fig. 22) there is almost a straight line (Fig. 21). These features, together 




f 
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Fig. 23 . — Case 1. Congenital disloca- 
tion of the head of the radius. Note : (1) 
The radius is long ; (2) The head is poorly 
formed j (3) The posterior outline of the 
ulna has a forward curve starting high up ; 
(4) The anterior outline of the ulna has not 
the usual backward cun'e from the coronoid. 
(Cf. Fig. 25.) 


Fig, 24 . — Case 1. Congenital dislocation of 
the head of the radius. Six months after replace- 
ment of the head of the radius. The X-ray shows 
pressure atrophy and partial re-dislocation of the 
head. The shape of the upper end of the ulna is 
of course unchanged from that shown in Fig. 23. 



* There is normally a faint anterior curve starting about the junction of the upper and 
middle thirds. 
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with the inabiUty to reduce the head, point to a congenital dislocation rather 
than an acquired one. 

When some time later a third case presented itself, it was easy to recognize 



Fio. 25. — Case 2. Congenital dislocation of the head of the radius. 



Fig. 26 . — Case 3. Congenital dislocauon of the head of the radius. Note the long radius and poor 
head and the shape of the ulna. See Fig. 27 for photograph of arm and Ftg. 29 for scale drawane of head 
after removal. 


the nature of the condition (Fig. 23). At operation the diagnosis was confirmed 
and on the suggestion of another surgeon I replaced the head of the radius. I did 
this against my inclination because I believed that a pressure atrophy (such as I 



44 


THE BRITISH JOURNAL OF SURGERY 



Fig, n.’^Case 3. Photograph of congenital dislocation of the head of the radius. Note posterior 
curve in outline of ulna. See Fig, 26 for X-ray, and Fig. 29 for scale drawing of head of radius after 
exctsion. 



Fig. 28 . — Case 3. Photograph of normal elbow. (Cf. Fig. 27.) 
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Fig. 29.-pScale drawings of dislocated heads of radius from patients of simUar ages. On the left 
is the congenital type removed from Case 3 (see Figs. 26, 27). On the right is a normal head dislocated 
in association with mal-union of the ulna. (See Fig. 30, Case 4.) 
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have described in the head of the femur when an old-standing congenital disloca- 
tion is reduced) would occur and stiffness would result. This was so, and later 
I had to remove the head of the radius. (Fig. 24.) 

It must not be assumed that it is always necessary to operate. Only ’for such 
patients as have loss of function should operation be undertaken. 

Eleven children have been treated. In each case the dislocation was anterior. 
In none was the condition bilateral. Only five needed operation. {Figs. 23-37.) 

Children usually attended following injury previous to which misplacement 
had been uimoticed. On clinical examination the head of the radius was felt to be 
prominent in the antecubital fossa near the mid-hne and irreplaceable. There 
was, of course, a hollow where the head of the radius should be, and the slight 
anterior ulnar curve noticeable in the radiograph was clinically appreciable {see Figs. 
273 33 )- In over half the cases function was unimpaired. In no instance was 

■ 


Fig 30 — Case 4 Traumatic dislocation of the head of the radius associated with mal-union of the 
ulna. See Ftg. 29 for scale drawing of head after removal. Compare shape of head with Figs. 23, 26, etc. 

Also note normal curves of ulna. 

extension or rotation affected. Five patients suffered from continual or inter- 
mittent blocking of flexion. In such cases it is a simple matter to excise the head 
of the radius. For reasons I have given I am opposed to attempting to replace 
the head. For successful reduction the child must be young, preliminary traction 
must be employed, and at operation an orbicular ligament must be formed. 

The X-ray appearances I have described are shown in Figs. 23-26, 31, 32, 
36, 37 - 

Congenital dislocation has an added importance in that a doctor may be blamed 
for not having efficiently treated an arm, the dislocation having been unnoticed 
before the injury for which treatment was started. Fig. 35 brings out this aspect. 
The boy had sustained a fracture of the ulna for which he had been treated by 
a general practitioner. His parents complained of : (i) A lump on the back of 
the arm ; (2) The lump in front of the elbow interfering with function. It was 
seen from the radiograph that the alinement of the ulna was adequate and union was 
satisfactory. I was able to establish that the head of this radius had been dislocated 
before the accident, and was in fact a congenital dislocation. The lump on the 
back of the arm was of course merely callus and gradually disappeared. 
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Fig. 31 . — Case 5. The upper radiographs show the dislocated right joint. Those below, 
showing the normal left elbow, have been reversed in priming to make comparison easier. Note 
the changes in the radius and ulna and especially the excessive length of the radius. 



Fig. 32 — Cate 6. Congenital dislocation of the head of the radius. Note the ossification in the 

capsule. (Cf. Ftgs. 33, 34.) 



Fig. 33. — Case 6. Photograph of congenital dislocation of the head of the radiUS. Note the 
anterior curve of the postenor outline of the ulna. (Cf. Fig. 34. See Fig. 32 for radiograph.) 



Fig. 34 — Case 6. Photograph of normal elbow. (Cf. Fig. 33.) 
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Fig. 35 . — Case 7. Fractured ulna and congenital dislocation of the head of the radius.^ This 
diagnosis may seem uniustified, but Ftg. 36 show’s an elbow of a child nearly the same age in which the 
dislocation was traumatic and associated with fracture of the ulna. That the changes typical of congemtal 
dislocation are present in the ulna of Fig. 35 and not in Ftg. 36 is made more clear in Fig. 37. 



Fig. 36 . — Case 8. Traumadc dislocation associated with fracture of ulna. Age only slightly less 

than Case 7. (Cf. Ftg. 37.) 




Fig. 37 . — Cases 7 and 8 contrasted. The deformity of the ulna due to fracture has been discounted 
by tracing the radiograph so as to icconstrutt the ulna. 


SUMMARY 

A congenital dislocation of the head of the radius is described, setting out the 
clinical, radiological, and operative observations on eleven cases. The dislocation 
was in each instance anterior and unilateral. In only five patients was function 
interfered with and operation undertaken. Removal of the head is preferable to 
replacement except under certain specified conditions. 

VOL. XXIV — NO. 93 
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MULTIPLE PRIMARY EPITHELIOMA IN LYMPHATIC 

LEUKiEMIA 

By R. J. V. PULVERTAFT 

DIRECTOR OF PATHOLOGYj JOHN BURFORD CARLILL PATHOLOGICAL LABORATORIES, WESTMINSTER HOSPITAL 


Multiple primary carcinoma of the skin has often been described. It occurs in 
X-ray workers and in xeroderma pigmentosum, and is particularly associated with 
those whose work, as in the case of sailors, leads to constant exposure to the elements. 
In the following case the occupation of the patient, a grave-digger, brings him into 
this category. The case is, however, unusual in that his cutaneous condition was 
in part carcinomatous, and in part a complication of lymphatic leukEcmia. 

The patient, a grave-digger, aged 66, was admitted to Westminster Hospital 
in March, 1929, with a three months’ history of ulcer of the lower lip. A portion 



Fig. 38. — Section of tumour of hp, March, 1929. Squamous-cell carcinoma. 


was removed, and showed a typical well-keratinized squamous-cell carcinoma 
{Fig. 38). The corium was densely infiltrated vrath lymphocj'tes. There were a 
few submental glands. He received 936-8 mg. -hr. ra^um to the lesion, and 
1685-6 mg.-hr. to glands. In August, 1929, the original lesion was apparently 
cured ; there were some palpable cervical glands, and these received 3007-6 
mg.-hr. of radium. They returned practically to normal size. 
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No blood examination was performed at the patient’s first admission, and the 
tumour of the lip was diagnosed as a squamous-cell carcinoma without qualification. 
Later, however, it was re-examined in the light of the multiple lesions, and the 
histology appears identical with them. The amount of lymphocytic infiltration of the 
corium was very much greater than is normally found in squamous-cell carcinoma, 
although, of course, such infiltration is almost always present to some extent. 

On admission in August, 1933, the patient stated that he had remained well 
until April of that year, when a small nodule appeared in the skin of the right malar 
region. It became larger and broke down in two months ; it never healed. 
Following this lesion many others of similar nature appeared elsewhere, on hands 



Fig 39 — Appearance of face, August, 1933 

and face, and followed the same course {Figs. 39, 40). CEdema of the face followed 
the appearance of the malar lesion. He complained of nothing else. 

He was seen by Dr. S. E. Dore, who reported, “ Lesions on face consistent 
with those sometimes found in lymphatic leukaemia, but the ulcers resemble epithe- 
liomata. The condition of the skin on the back of the hands is like that of ‘ sailor 
skin ’ produced by exposure. The recent tumour formation (on the hands) 
resembles that of the face.” 

The original lesion of the lower lip now showed soft and painless skin of scar- 
tissue type. On the right side of the face were numerous ulcers with raised and 
thickened edges, and depressed central pits showing no attempt at granulation. 
There was marked cedema of the right side of the face ; the skin was pendtilous 
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over the mandibular area. There were many enlarged lymph glands in the right 
cervical chain ; the glands on the left side, previously treated by radium, had not 
increased in size. The superficial lymph glands all over the body were readily 
palpable. There was a large scrotal hernia. Neither liver nor spleen was enlarged. 
The hands and arms showed lesions similar to those on the face. The rest of the 
skin was normal ; there were no purpuric lesions and the patient did not complain 
of pruritus. There were numerous retinal haemorrhages. There were no other 
abnormal physical signs. Blood examination showed : R.B.C. 1,910,000, Hb 
23 per cent, C.I. o'6, W.B.C., 226,400. AU the cells seen were primitive lympho- 
cytes, with prominent nucleoli. The Wassermann reaction was negative, and the 
urine normal. 



Fig 40 — ^Appearance of arms and hands, August, 1933. 


A biopsy was performed by Mr. E. Rock Carling, and showed the following 
results. (Figs. 41, 42.) 

Axillary lymph gland. Much enlarged. The germinal centres are not visible, 
and the general structure altered. It consists exclusively of small deeply-staining 
cells of the general appearance of lymphocytes. There is no evidence of squamous- 
cell carcinoma, and the picture is typically that of lymphatic leuktemia. 

Small non-ulcerated lesion of back of hand. Pronounced oedema of cutis vera. 
The epithehum is much thinned, the papillae are much prolonged, and there is 
diffuse lymphocytic infiltration. The whole picture is that of psoriasis. 

Two lesions of hand, and large ulcer of face, central area. Typical well-keratinized 
squamous-cell carcinoma, penetrating deeply. There is a massive infiltration with 
lymphocytes, but this is frequendy found in normal squamous-cell carcinoma. 

Large idcer of face, periphery. The epithelium is very thin, and there is a 
dense infiltration with lymphocytes extending throughout the corium and infiltrating 
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the fat. The papillse are absent as in scar tissue. There is also an area of early 
squamous-cell carcinoma. 

The patient left the hospital and died at home ; there was no autopsy. 








Fig. 41. — Seaion of rumour of face, August, 1933. Leukseimc deposit in skin with 
early squamous-cell caranoma 
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Fig 42.— Seaion of lesion of hand, August. 1933. Thinning of epithehum • 
downssard processes elongated. 
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DISCUSSION 

Lymphatic leiikasmia is usually considered to be a neoplastic disorder, and 
the association of two distinct malignant conditions, while of interest, is familiar 
enough. The chief point of note in this case is its bearing on the function of the 
lymphocyte in mahgnancy. Murphy has published much work on this subject, 
starting from the observation that there is consistently a lymphocytic infiltration at 
the growing edge of a malignant neoplasm. He argued that the lymphocyte 
provided an important barrier to the spread of tumours. 

There is, however, evidence leading in the opposite direction. In cutaneous 
epithelioma invasion only occurs into tissues where lymphoc5rtes are aggregated; 
and lymphatic glands are of all organs the most prone to secondary invasion. 

Leukemic deposits in the skin are of frequent occurrence, and take many 
forms. The condition is fully described by Hirschfeld. In a long series of 
references no allusion is made to the development of mahgnant changes in the 
superficial epithelium, and it has not been possible to find any case of such a 
change. It seems probable, therefore, that the primary exciting factor for the 
epitheliomata was the long-standing condition of xeroderma. In every case, 
however, the epithehomata in fact developed in areas of leuksmic infiltration, 
and this suggests that nutritional or other changes occasioned by their presence 
were, for the already pathological epithelium, the last straw. It is certainly 
remarkable that epithehomata consistently develop in areas affected by injuries 
of long standing, where subepithehal fibrosis is a feature; we find this in 
lupus, old burns and scars, and syphihs. There may be a purely nutritional basis 
for this fact ; and the leukaemic infiltration may have precipitated in this case 
mahgnancy in which a defective blood-supply to the epithehum was one factor. 

My thanks are due to Mr. E. Rock Carhng for permission to pubhsh this case, 
and to Dr. R. G. WaUer for the photographs. 
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ACUTE ILIO-PSOAS ABSCESS 

By R. E. NORRISH 

SURGICAL REGISTRAR, ROYAL NORTHERN HOSPITAL, LONDON 


In recent years suppurative conditions within the sheath of the ilio-psoas muscle 
have usually been assumed to be tuberculous and derived from some part of the 
vertebral column or from an associated joint. There is, however, a subacute or 
acute lesion, characterized by the formation of a large abscess, from which pyogenic 
organisms may be readily obtained. The origin of such an abscess may be from 
any one of a variety of sources ; it may be a blood- or lymph-bome infection, or 
may be the result of a direct extension through the sheath from a neighbouring 
associated structure. The case described below belongs to the last group, being 
the result of a perforation of the ctecum, and in one or two of its features would seem 
to be unique. 

History. — ^The patient was a man of 62 years, who for three months had 
complained of vague central abdominal pain. There had been general malaise 
and some loss of weight, with marked flatulence. He had not noticed nausea 
or sickness, and the bowel had been opened twice or three times daily during 
several previous weeks, the stool being loose, but otherwise normal. During this 
period he attended as an out-patient, and a radiological examination of the gastro- 
intestinal tract was carried out. No abnormality was detected. 

Two or three days before his admission to hospital, the pain had become more 
severe, all over the right side of his abdomen, from the costal margin to the groin, 
being most severe in the lower quadrant. He had not vomited, though diarrhoea 
had supervened ; micturition was normal. 

On Examination. — The patient’s temperature was 99-8° and his pulse 88, 
with respirations 23 per minute. He was a thin, ill-nourished man, wiA muddy 
complexion and moist, slightly furred tongue. The abdomen, poorly covered, 
showed diminished respiratory movement and tenderness over the whole of the 
right side, increased below the umbilicus and reaching a maximum in the groin. 
The tonus of the abdominal musculature was increased a little in the right lower 
quadrant, though true rigidity was absent. There was no palpable swelling. 
Rectal examination showed no abnormality, and the urine was clear and normal. 
The right thigh was held in slight flexion and external rotation at the hip-joint, 
the contour being normal. 

The patient was placed under observation, and during the succeeding twenty- 
four hours his pulse and temperature remained steady. The pain in his abdomen 
dimimshed in the upper part, but increased in the groin, the increased tonus persist- 
ing, but in lesser degree. The thigh became more flexed and rotated outwards 
and some swelling became evident. This was at first seen as a fullness in Scarpa’s 
triangle, spreading gradually to the iimer and posterior aspects of the limb. Attempts 
to extend the thigh and rotate it inwards were strongly resisted by the patient, 
though further flexion was not resented. 
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Forty-eight hours after his admission, the abdominal signs had largely 'disap- 
peared, and the focus of his complaint seemed to have moved to his thigh. There 
was still no nausea or sickness, though the diarrhoea persisted, the stools being ftee 
from blood. The thigh had become increasingly swollen, and oedema appeared 
over Scarpa’s triangle and over the adductor area. The limb lay heavily on its 
outer side, now flexed to fully a right angle at the hip. Percussion upon the greater 
trochanter failed to elicit pain, and there was no clinical evidence of lesion in either 
the spine or bony pelvis. This was confirmed by radiological examination. An 
X-ray photograph of the right hip-joint, however, showed a collection of gas around 
the neck of the right femur {Fig. 43), and it was concluded that an appendix abscess 



Fig. 43. — X-ray photograph of the right hip-joint, showing a collection of gas around the lesser 
trochanter and neck of the femur. The abduction and external rotation at the j'oint are evident. 


was presenting in the thigh, having passed along the psoas sheath. Neither 
swelling nor fullness was palpable above the inguinal hgament. 

Operation. — The generd condition of the patient was very poor •, the pulse 
was of low tension and had risen a little, and it was felt that he would successfully 
withstand only the minimiun of surgical interference. Accordingly, under gas 
and oxygen amesthesia, an aspirating needle was passed into the swelling in Scarpa’s 
triangle, to the outer side of the femoral vessels. At once gas with fecal odour 
escaped, and thin sanious pus was aspirated. With the needle still in position, a 
free vertical incision was made into the abscess cavity ; this was extensive, passing 
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beneath the femoral vessels, down to the neck of the femur and between adjacent 
muscles. The wound was left widely open, being lightly packed with gauze. 
Bacteriological examination of the pus showed cohfoim bacilh and streptococci, 
and a profuse growth of these organisms was obtained. 

During the next few days the general state of the patient deteriorated further. 
A profuse discharge occurred from the wound, purulent at first, faecal later. He 
died on the tenth day after his operation. 



/INT£fi/OFt 


Fig. 44.“— Carcinoma of cscum, enveloping the appendix, and showing wo perforations. 

A, Appendix; B, Ileum ; C, Ascending colon. ( X ‘.) 

Autopsy. — A small carcinoma was found in the c^cum {Fig. 44). It was 
placed upon the posterior wall of the bowel and infiltrated the lateral walls, projecting 
a litde above the surface of the mucosa. Its base showed ulceration and a small 
double perforation. The appendix was almost completely enveloped in the neo- 
plasm, its tip being the only recognizable part. A large abscess cavity was situated 
behind the cxcum, extending outwards for a little way across the iliacus, and 
dotvnwards to the thigh, within the psoas sheath. The psoas was represented by 
a dark confluent mass, with pus around and within it, and led downwards beneath 
Poupart’s ligament to a large excavated space in the upper part of the thigh. This 
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cavity extended on each side of and beneath the femoral vessels, and led down to 
the medial side of the femoral neck. The vessels and nerves stood across it, 
cleanly dissected, and the space could be traced among the muscles around it. It 
contained a brownish, odorous pus. 

Microscopic section of the tumour showed a columnar-celled carcinoma, with 
alveolar formation and with abundant fibrosis. Its origin, whether from the 
cEecum or proximal part of the appendix, is uncertain. 

DISCUSSION 

Acute suppuration within the psoas sheath has been very fully described, 
especially during the latter half of the last century, and in recent years a considerable 
number of cases have been recorded, though reference to it is uniformly omitted 
from our surgical text-books. In 1878 Margano^ produced a monograph dealing 
with acute psoas infection following trauma. Many examples are cited therein, 
with abundant evidence of the source of the abscess. The author traces references 
to records which appeared many years before his time. Apparently the first 
description was made by Fabrice de Hilden,^ who, in a letter in 1682, tells of a 
young man who tripped and fell backwards, bruising his back. There followed 
an abscess in his psoas muscle which was opened by his surgeon. In 1797 Derame 
described fully a similar case, proved at autopsy. 

Acute psoas abscess of intestinal origin has been recognized for many years, 
and among the earlier references are those of Meniere in 1828, and Dance in 1832. 
Since that time many more examples have been recorded, but they all refer to 
typhlitis or appendicitis as the forerunner, and thus occurred on the right side. 

Direct spread of pus from a perinephric abscess, from parametritis, from an 
empyema thoracis, or from acute osteomyelitis of the ilium, has led to the formation 
of a massive abscess in the thigh. A psoitis arising in the course of a general pyEcmia 
has in more recent times been fully described, and cutaneous suppuration and naso- 
pharyngeal infection have supplied the primary focus, with the staphylococcus and 
streptococcus predominating as the causative organisms. The condition is not 
uncommon in children, and has been described by Ingelrans and Miime,® Behrman,* 
and Sworn,® within recent years. 

The close anatomical relationship to the inguinal, ihac, and lumbar lymphatic 
glands has brought upon the psoas muscle infections derived from the lymphatic 
areas drained by those systems, particularly from the lower Hmb. The lumbar 
retroperitoneal lymph nodes have been especially blamed by Rogers,® though his 
evidence is not very convincing. 

Pus may be localized to various parts of the psoas sheath, and occasionally 
it spreads out across the ihacus muscle. Typically, the fully developed abscess 
presents a deep and tender swelling above the inguinal Hgament connected to a 
second below Aat structure. Passing out of the sheath at the neck of the femur, 
an extensive suppuration often burrows among the flexor and adductor muscles 
of the thigh, and so may pass on down the limb. On opening such an abscess 
below the inguinal ligament, there is displayed a cavity which may be wide- 
spread among the muscles, across which the femoral vessels may stretch 
imsupported, and in which the femoral nerve, dividing into its many branches, 
may stand out cleanly dissected. As in other forms of psoas abscess, pus may 
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reach to a point as distant as the heel before presenting. An interesting record 
is made by Layton," who described an example in which, on account of long recum- 
bency, the reverse process occurred. A popliteal adenitis derived firom erysipelas 
of the heel resulted in an abscess which tracked upwards through the thigh to 
Scarpa’s triangle, there entered the psoas sheath, and ascended through the abdomen 
to the thorax. 

The flexed and externally rotated thigh is characteristic and increases as the 
condition advances. It has been said that “ where the massive thigh lies flexed 
and immovable upon its outer side, a fatal termination is to be expected, however 
free the drainage that be instituted.” 

I am indebted to Mr. F. D. Saner for kindly giving me permission to publish 
this case. 
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CLEFT STERNUM: CASE REPORT AND 
BRffiF COMMENTARY 

By glen a. M. knight and GEORGE H. MORLEY 

ROYAL AIR FORCE HOSPITAL, ADEN 

Complete median cleft or fissure of the sternum has been described by various 
observers, usually associated with defects of the neck and abdominal wall. The 
authors feel that the case to be described here, having no detectable abnormality 
other than the sternal deficiency and a superficial scar of the abdominal wall, is 
therefore worthy of record. 

HISTORICAL SURVEY 

Gibson and Malet^ (1879) described a case in which a sternal fissure existed 
in the cranial end of the bone as far downwards as the upper border of the fourth 
rib i this was associated with a strong membrane attaching the sternal edge in the 
cleft to the cricoid cartilage, and a scar-like strip of skin, 3 in. long, passing upwards 
from the umbilicus. Professor Sir Wilham Turner^ (1879) described a specimen 
in the Anatomical Museum of the University of Edinburgh, with fissure of the 
sternum ending at the level of the seventh rib, where the two halves articulated 
in the mid-line. He quoted cases of Herr Groux, Skoda and Forster, the former 
describing, apparently, his own condition, and the latter found the ribs to be fused 
to the sternxun without articulation. 

Martin® (1887) described a case in a new-born female, which he traced to be 
healthy to the age of 4I months, though with umbilical hernia, divarication of the 
rectus muscles, and attenuation of the skin of the precordial area. 

More recently Barillet^ described a case in which the cleft was sufficiently 
large to permit examination and direct record of the aortic pulse. Benhamou, 
Hermann, and Levi-Valensi® have described a case of apparent complete absence, 
as opposed to fissure, of the sternum, with records of cardiograms obtained direcdy 
through skin from the pericardial surface of the heart as far out as the apex. It is 
interesting to note that no cardiac abnormality could be detected. 

The condition was exhaustively reviewed in 1922 by Alfred Szenes® and in 
1926 by Mr. David Greig, of Edinburgh.'^ Szene’s case was a male aged 8 years, 
with complete fissure of the manubrium and body of the sternum as far as the 
xiphoid at the sixth costal cartilages. Scarred skin Uned the fissure and a liga- 
mentous raphe connected a spur-hke protuberance of the chin with the sternal 
fissure, over which it spread fan-wise. This raphe caused a pouch-like fullness of 
the neck and limited extension of the head on the neck. 

Morton and Jordan® (1935) described a still further stage in a case of median 
cleft of the lower hp and mandible, cleft sternum, and absence of the basi-hyoid. 
In their case the sternal deformity consisted of apparent absence of the manubrium 
and upper half of the sternum, with the inferior gnathoschisis and the connecting 
area of scar tissue from the mental region to the floor of the sternal cleft. 
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CASE REPORT 

A male Arab, aged about 20 years, weaver, of Shaikh Othmann, Aden, was seen by 
Dr. Napier, of the Keith Falconer Hospital, in November, 1935, on account of ulcers of his 
legs. In the course of examination Dr. Napier discovered the condition to be described, 
and very kindly brought it to our notice. 

The condition — apparent absence of the sternum — had been present since birth ; there 
were no relative symptoms. The patient and his parents were, in fact, surprised that it 
should evoke more than passing interest. Family history, as far as could be ascertained, 
revealed no other case with congenital abnormality of any kind. 

On Examination. — The patient was somewhat below the normal stature for his age, and 
of a poor type mentally ; the general development was otherwise a fair average of the local 
type of Arab and he followed his employment regularly. Ulcers were present on the lower 
halves of both legs, not associated with varicosities or oedema of the feet, and appeared to 
be of the tropical type which is common amongst the natives of this district. 

On the anterior aspect of the thorax in the mid-line, the area normally occupied by the 
sternum appeared to be replaced by a well-marked vertical cleft (Figr. 45, 46) which is described 



Fig. 45. — Photograph showing condition of sternum. 

in detail below. There was, in the floor of this depressed area, opposite the fourth costal 
cartilages, a circular, puckered scar, i, in. in diameter, soimdly healed and not adherent to 
deep structures. 

In the mid-line of the abdomen was a slightly raised linear scar, 2 in. long, ending below 
at the umbiUcus. Both scars had been present since birth. There was no history of trauma. 
The recti abdominis muscles were normal, there was no herniation at the umbilicus, and 
the symphysis pubis was normal. 

The mouth, tongue, and mandible were normal, as was also the neck. A degree of 
deficiency of pubo-axillary hair was noted, but otherwise the pudenda were normal. No 
other abnormality could be detected on examination. 

The Sternum. — ^The manubritmi and body of the sternum were foimd to be deficient 
m the mid-line as far, inferiorly, as the xiphistemum j laterally, remains of these portions 
were present, so that the manubrium and body of the sternum were, in effect, split into two 
portions by sagittal section. Integument passed into the cleft so formed, and, except for 
the puckered scar noted as being opposite the fourth costal cartilages, was of normal texture. 
A regular pulsation was visible in the lower third of the cleft. 
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Mensuration . — In the resting decubitus position the space between the inner sternal 
edges at the upper end of the cleft was li in.; during full inspiration this increased to 
ij in. and it decreased to il in. during full expiration. In the sitting position, at rest, this 
measurement was i in. At the nipple line, in resting decubitus, the space was in. wide, 
whilst at the lower end, opposite the sixth costal cartilages, the space measured i in. ; the 
laner measurement did not vary with position or with respiration. 



Fig. 46. — Another view of the condition. {From a pencil sketch by Mrs. Haythornthtcaite.) 

Anatomy . — 

The borders of the cleft . — 

Superior : No border could be defined and the cleft passed without interruption into 
an apparently normal neck. 

Inferior : A definite, bony-hard margin, concave superiorly, at the level of the sixth 
costal catilages ; this appeared to be firmly attached to the lateral borders of the cleft, and 
on palpation resembled the upper border of a small ill-defined xiphistemum, the total length 
of which was not more than ^ in. 

Lateral : Smooth osseous edges, J in. thick, extended on both sides the full length of 
the cleft ; to the lateral margins of these osseous plates, which were about I in. wide, were 
attached, in normal disposition, the clavicles and costal cartilages. 
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The floor of the c/e/f.— The depth of the floor, below the level of the adjacent chest 
wall, was seen to vary with respiration ; in the resting position one finger could be laid in 
the cleft and was then flush with the edges. In expiration a degree of shallowing occurred, 
whilst during the act of coughing the floor rose above the level of the surrounding edges 
so that considerable herniation of the pleura or mediastinum occurred. 

The deep relations of the floor, from above downwards, were : Trachea, deeply placed 
and covered by soft connective tissue. Just below the level of the second costal cartilages 
a definite fibrous band could be felt crossing transversely ; this appeared to be the upper 
border of a thickening of fibrous tissue some i in. wide from above downwards, the 
lower border being less definite and apparently merging into the pericardium. From this lower 
border to the upper edge of the xiphistemum the floor consisted of pericardium covering 
heart and great vessels, the determination of the exact anatomy of these being indefimte. 
The pulsations were, however, obvious on first looking at the patient, and, on palpation, the 
contractions could be appreciated just under the fingers : deeper palpation in this area was 
not tolerated by the patient. 

The Chest. — Circumference at the nipple line, resting, was 33 in. The full respiratory 
excursion was only | in. Clinical examination revealed no abnormality in the pulmonary 
or in the cardiovascular system. These findings were confirmed by X rays, the latter 
showing also the outline of the cleft sternum until in the lower half it is obscured by the 
cardiac shadow. 

Alimentary System. — Mouth normal ; the position and function of the oesophagus, 
stomach, and duodenum were examined by a small barium meal and observed by screening 
to be normal. 

The Meinicke reaction was strongly positive; no other abnormality could be discovered 
in the examination of the patient. 


COMMENTARY 

Development. — The sternum develops, according to Keith,® as a condensa- 
tion of mesoderm on each side of the mid-ventral line, then represented by the 
primitive linea alba, at the fifth week. These form the right and left mesenchymal 
sternal bars, which are continuous anteriorly with the bases of the ventral part of 
the shoulder girdle, and are situated over the pericardium between the mandible 
in front and the umbilicus behind. Fusion of these sternal bars in the mid-line 
commences at the presternum about the 13-mm. stage (end of sixth week) ; the 
caudal portions are kept apart by the protrusion of the heart and liver until union 
takes place by the 34-mm. stage (tenth week). Chondrification and ossification 
then proceed. 

Defects. — Bifid xiphistemum is common, whilst occasionally a median 
foramen is found in the region of the lower sternal segments. Fissure of the 
manubrium, extending a variable distance into the body, would appear to be a 
more usual occurrence than complete fissure of the sternum. Deficiency of the 
caudal end only is found in association with a gross embryonic lesion such, for 
example, as ectopia cordis. 

Causative Theories. — Szenes,® reviewing the point, favours some cause of 
obstmction operating betiveen the cranial ends of the sternal bars, about the 
15-mm. stage, relieved at a later stage to allow union of the caudal portions. He 
puts forward, as this cause, pressure, probably due to deficiency of amniotic fluid, 
and adhesion between the chin and chest wall during the stage of acute flexion, 
relieved later by extension of the head. In support he quotes a case of von Mall 
of an anencephalic embry^o with the face adherent to the chest wall. Morton and 
Jordan® appear to have arrived at a similar conclusion, and stress the importance 
of transient adhesions rather than pressure. 
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The case described in this paper would appear to be one of complete sternal 
fissure with fewer complicating features than we have been enabled to trace in 
other cases published. The scarring described may be regarded as a result of those 
influences which in other cases have produced gross lesions, and in this case failed 
to do so. The influence of some external or ectodermal (amniotic) factor seems to 
be supported, and the differentiation of these cases from defects of inclusion of 
viscera, such as ectopia cordis, made clear by the fact- that the defect is usually in 
the cranial end of the sternum, and not in the caudal end as might be expected 
in these cases on embryological grounds. It is the caudal end which Keith® and 
others maintain is last to unite, on account of the protrusion of the large heart 
and liver. 

The time at which this defect originates may be supported as that at which 
the chin, chest wall, and umbilicus are closely apposed, synchronous with union 
of the cranial ends of the sternal bars, and separated in time to permit the caudal 
ends to come together, i.e., between the 13-mm. and 30-mm. stages. 

Chnically, interest hes in the fact that no symptoms arose from this condition 
and that interference was not indicated for the complete sternal defect per se. The 
heart was not embarrassed, and we suggest that the thickened fibrous fold described 
in the floor of the cleft is a strengthened superior sterno-pericardial suspensory 
ligament which is described as arising normally from the dorsal surface of the angle 
of Ludwig. 

In conclusion we wish to thank Dr. Napier for having shown us this case and 
inviting us to carry out investigations j and to express our sincere gratitude to 
Professor Grey Turner, who, in a short visit to Aden, found time to examine the 
case and to aid and encourage us by his valuable opinion and helpful advice in 
the preparation of this paper. We would also thank the Officer Commanding, 
Royal Air Force Hospital, Aden, for providing us with facilities for the 
examination and investigation of this case. 
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MELANOMA OF THE RECTUM* 

By HAROLD H. LINDNER, San Francisco 
AND W. QUARRY WOOD, Edinburgh 

Melanoma of the rectum is an uncommon disease, but probably less so than would 
appear from an examination of the literature. It is a condition of peculiar interest, 
particularly from the point of view of its pathogenesis and its relationship to the 
other forms of melanomata. Melanomata of the skin and the eye are well known, 
and rare cases arising from derivatives of the neural ectoderm, especially in the 
central nervous system and the suprarenal medulla, have been described. In the 
alimentaiy canal, apart from the rectum, melanomata are exceedingly rare. In 
his admirable and most exhaustive monograph on the melanomata, Dawson makes 
no specific mention of the occurrence of this tumour in the rectum, and we have 
not been able to find any detailed account of the disease in English literature, 
although a certain number of cases have been briefly recorded. We therefore feel 
that a recent case which we were able to study in detail should be put on record. 

HISTORY 

Melanomata of the rectum were recognized in the lower animals for many years 
before they were known in man. They were described in the horse before Ae end 
of the eighteenth century. Laennec, in 1806, isolated and described the ordinary 
forms of melanomata in man, but it was not until 1857 ^ case of melanoma 

of the rectum was recorded by Moore. Virchow, in 1869, mentions a case reported 
by Maier, and adds that he had seen one case himself which ran a very malignant 
course. The first complete record of a case was that of Paneth in 1883 ; he 
described fully a personal case and mentioned 8 others recorded up to that date. 
From that time onwards records became more munerous, and in 1913 Chalier and 
Bonnet, in a very excellent and comprehensive review of the whole subject, were 
able to collect and analyse the records of 64 cases, including one of their own ; they 
mention 8 other possible cases of which they had heard but which they had been 
unable to trace. This paper by Chalier and Bonnet is much the most satisfactor}*, 
and indeed is the only complete, article on the subject in modem hterature. In 
1918 Churchman in reporting a case had been able to collect only 2 more since 
19x3, bringing the number of authenticated cases up to 67. Since 1918 w^e have 
been able to find only ii cases in the literature, those of Elraker, McGuire and 
Leahy, Goldblatt, Allan, KaUet and Saltzstein (3 cases). Landman, Gerritzen, 
Marino, and Ingle. This brings the total of recorded cases up to 78, with 8 others 
mentioned but untraced by Chalier and Bonnet. 


* From the Department of Surgeiy, University of Edinburgh. 
VOL. XXIV — NO. 93 
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CASE REPORT 

The following case was operated on by one of us as a malignant tumour of the rectunij 
but its true nature was not recognized until the routine examination of the operation specimen 
was carried out. The patient was a married woman, aged 53. She had complained of pain 
in the rectum and passage of blood on deftccadon for a period of four months. Constipation 
was not a prominent feature, and her general health had remained satisfactory. On digital 
examination of the rectum an indurated swelling was encountered ; it was situated at the 
level of the ano-rectal junction and was mainly on the posterior wall. It projected into the 
liunen of the bowel but did not prevent the passage of the finger. There was no enlargement 
of the inguinal glands, and abdominal examination did not reveal any abnormality. The 
condition was regarded as an adenocarcinoma of the rectum of the ordinary type. 

Operation. — ^At the end of August, 1935, an inguinal colostomy was performed. The 
liver was examined and found to be smooth on the surface and free from any palpable evidence 
of secondary growths. There was no evidence of metastases in the peritoneum and no enlarged 
glands were found in the pelvic mesocolon or in relation to the rectum. The tumour was 
not adherent to the perirectal tissues and was considered to be eminently suitable for a radical 
operation. 

On Sept. 8, 1935, under general anaesthesia, an excision of the rectum was carried out 
by the perineal route. The coccyx was excised, the peritoneal cavity opened freely, and the 
bowel divided through tlie lower part of the pelvic colon. The peritoneum and the proximal 
end of the colon having been closed, the cavity was packed with gauze and allowed to heal by 
granulation. The patient made a good recovery from the operation. She was examined 
in April, 1936, and was found to be in good health. No gross evidence of metastasis could 
be found. 


MORBID ANATOMY AND HISTOPATHOLOGY 

The true nature of the tumour was only recognized in the course of the routine 
examination of the operation specimen. The method employed has been 
previously reported. The site and size of the growth and the condition of the 
lymphatic glands as regards infection by the growth are recorded in the chart shown 
in Fig. ifj. After dissection of the lymphatic glands a section was made through 
the specimen in the sagittal plane. This showed a large blackish-brown tumour 
arising from the upper part of the anal canal and the lower part of the rectum proper. 
The appearance of the cut surface of the tumour with its anatomical relationships 
is well shown in Fig. 48. 

The tumour involved the posterior and lateral aspects of the bowel wall, 
extending over about two-thirds of its circumference. It showed a very pronounced 
tendency to bulge into the lumen of the bowel ; in the vertical plane the attachment 
to the bowel wall measured 2-4 cm., while the greatest vertical measurement of the 
tumour was 4-7 cm. Its base appeared to rest on the muscularis of the lower part 
of the rectum and the upper part of the anal canal. The tumom was firm and 
elastic in consistence, but here and there small areas of softening were present. 
The cut surface of the growth presented an appearance of lobulation, and at one 
point on the free surface there was an umbilicated depression suggesting the appear- 
ance sometimes seen in malignant nodules on the surface of the liver. The free 
surface of the tumour did not show gross ulceration. 

Lying posterior to the main tumour, but separated from it by the muscular 
waU of the rectum, there was a large roimded nodule of a brownish-black colour. 
It appeared to be entirely extra-rectal and we were imable to trace any direct 
continuity between this nodule and the primary tumom. It was enclosed in a well- 
marked capsule posteriorly, probably derived from the fascial covering or sheath 
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of the rectum. It measured 4'i cm. in the vertical plane and 3 ’4 cm. in the antero- 
posterior plane. Another much smaller nodule was present about the level of the 
middle of the base of the main tumour. 


It also lay outside the muscular coat of 
the bowel, and measured about 0-5 cm. 
in the vertical plane. Apart from these 
two nodules there was no other evidence 
of spread of the tumour outside the wall 
of the rectum. There was no pigmenta- 
tion of the peri-anal skin or of the mucosa 
of the rectum, apart from some slight 
browm'sh discoloration in the immediate 
neighbourhood of the tumour. 




Fig. 47. — Chart sho^\nng the position of the 
tumour and the associated IjmphaiJc glands. 


Fig. 48. — -Drawnng of a sagittal section 
through the operation specimen. The tumour 
IS growing from the posterior aspect of the bow el. 


■ . the peri-rectal fat, ten l}’mphatic glands were found, as 

indicated m the chart. Nine of these lay on the posterior aspect of the rectum 
in relauon to the branches of the superior hEemorrhoidal artery ; the remaining 
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gland lay on the anterior aspect of the rectum. All the glands were of moderate 
size, the largest being about 0-5 cm. in diameter, while the majority were about 
half this size. On external examination, only two of the glands appeared blackish 



Fig. 49. — Microscopical section of the primary tumour It is made up largely of spindle cells, 
presenting a resemblance to a sarcoma 

in colour, but on section aU the glands showed some evidence of blackish pigmen- 
tation with the exception of the one found on the anterior aspect of the rectum. 

Microscopical Appearances. — ^There was a remarkable difference between 
the microscopical appearance of the primary tumour and that of the extra-rectal 



Fig, 50 — Photomicrograph of the tumour showing a large pigment-carrying cell on the right 

(X 900) 

nodule. The greater part of the primary tumour was made up of long strands 
of spindle-shaped cells and presented a close resemblance to the picmre of a spindle- 
celled sarcoma {Fig. 49). These elongated cells contained a varying amount of 
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pigment in the form of fine brownish granules scattered throughout the cytoplasm. 
Some of the pigment was extra-cellular, suggesting that it had been liberated into 
the extra-cellular spaces by the breaking down of pigment-containing cells. A 
considerable proportion of the cells were entirely free from pigment. Although 



been shown that this is not a malignant cell but is a phagocytic pigment-carrier. 
It has been named a chromaiophore or melamphore in contrast to the melanoblast, 
the pigment-producing cell. It was present also in the extra-rectal nodule and in 
large numbers in the lymphatic glands. 
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Fig. 53. — group of melanophores from a lymphatic gland. The cytoplasm is so packed W’ith 
coarse pigment granules that the nucleus in some of the cells is almost hidden. ( x 900.) 



Fig. 54. — Large microscopical section through the tumour. This shows the relation of the 
primary tumour to the rectal wall and the general structure of the primary' tumour and the 
extra-reaal nodule. 
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A fairly well-developed stroma of fibrous tissue was present, giving to the cut 
section of the tumour a lobulated appearance. The free surface of the growth was 
covered with a fibrinous exudate except at the upper and lower extremities, where 
the rectal mucosa and the squamous epithelium of the anal canal were intaa for 
a short distance. 

The extra-rectal nodule was made up almost entirely of an epithelial-like type 
of cell. The stroma was very scanty and the nodule was much more homogeneous 
in structure than the primary tumour. The cells were polyhedral in shape with 
abundant cytoplasm (Fig. 51). The nucleus was large and vesicular. Pigment 
was more abimdant than in the primary tumotir and was both extra-ceUular and 
intra-cellular in position. The particles of pigment varied in size from fine 
powdery granules to large coarse deposits. The contrast between this epithelial 



Fig. 55. — Lo\v-po^^er photomicrograph at the lower end of the tumour. On the right it 
can be seen that the tumour tissue (A) is m direct contact with the squamous epithelium of the 
anal canal (B). (/ 5.) 

type of cell and the sarcoma-like cell of the primary tumour is very striking, 
and this polymorphism of the cells of the melanomata is pardy responsible for the 
difference of opinion as to their histogenesis. 

The lymphatic glands showed pigmentation to the naked ej'e in nine out of ten 
cases, as already explained. On microscopical examination the pigmented glands 
all showed replacement of the lymphoid tissue to a greater or lesser degree by large 
cells, many of which were loaded with pigment granules. It is not an tmcommon 
finding to have such glands described as malignant, to be the seat, in fact, of 
metastatic tumour cell deposit. Harding and Passey, working with a melanoma of 
the mouse, which they were able to transplant Mth success, were never able to 
obtain successful grafts from the pigmented glands which accompanied these 
tumours. They conclude, on this and other grounds, that the large pigment-bearing 
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cells in the glands were not truly tumour cells. We also have concluded that the 
cells containing pigment in the glands were not indicative of metastatic deposit 
bur of transference or ingestion of pigment by phagoc}mc cells. The importance 
of this view with regard to prognosis in such a case is obvious. 

In one gland, No. 4 on the chart, the lymphoid tissue had been entirely 
replaced by these pigment-carrying cells except for a narrow strip at the surface 
of the gland {Fig, 52). In the others, with one exception, there was a varying 
degree of replacement. The exception was No. 10, which lay on the anterior 
aspect of the rectum, away from the main stream of the lymphatic return. 
Where only a few melanophores were present, these were mostly found at the 
peripheral part of the gland, as if they had just entered from the afferent 
lymphatics. The assumption is that the pigment which is hberated by the 
breaking down of malignant cells in the primary tumour is ingested by the 
phagocytic pigment carriers and conveyed to the regional lymphatic glands. Some 
of the melanophores were so packed with pigment granules that the nucleus was 
almost invisible {Fig. 53). 

A number of large microscopical sections of the tumour and the extra-rectal 
nodule were cut in the sagittal plane {Fig. 54). A close examination of these does 
not justify a dogmatic statement as to the origin of the tumour, but it was quite 
evident that the tumour tissue came into extremely close relationship with the 
squamous epithehum of the anal canal, as shown in Fig. 55. The tumour can be 
seen to he immediately underneath the modified skin which lines the lower part of 
the canal. This fact is of importance in relation to the histogenesis of the tumour. 

DISCUSSION 

This case may be regarded as a typical illustration of melanoma of the rectum. 
Clinically, the symptoms are similar to those of adenocarcinoma of the rectum, and 
the condition will usually be mistaken for that lesion. Blackish discharge on the 
examining finger, however, might arouse suspicion as to the nature of the tumour. 
If the speculum is introduced, the dark colour of the grotvth will suggest its nature. 
In some cases there has been pigmentation of the anal orifice, and this appearance 
has sometimes been confused with thrombotic external haemorrhoids. The tumour 
in the present case was sessile, but in many of the recorded cases it has been 
pedunculated — 33 per cent (Loques) — and may even present at the anus as a 
polypus. A melanoma bulges into the lumen of the bowel j it shows no tendency 
to spread in an annular fashion, causing stenosis, as is frequently the case in adeno- 
carcinoma. If it obstructs the bowel, as it may do in the long run, it does so by 
a process of occlusion and not of stenosis. It resembles in this respect a sarcoma 
of the rectum. 

Origin of the Tumour. — ^Much discussion has taken place as to the essential 
nature of the melanomata, and the custom of naming these tumours according to 
the form and configuration of their cells — as in the use of the terms ^melano- 
sarcoma ’, ‘ -carcinoma ’, ‘ -endothehoma ‘ -peri±ehoma and ‘ -fibro-sarcoma ’ — 
was formerly, and to a certain extent still is, a cause of confusion. In one part of 
our specimen the appearances were those of ‘ melano-sarcoma while in another 
they were those of ‘ melano-carcinoma ’ ; it is evident, therefore, that such terms 
cannot be applied with real consistency to this type of tumour. Most Enghsh 
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writers follow the recommendation of Ewing and employ the term melanoma, to 
emphasize the specific character of the tumour and its cells of origin. 

Ewing summarizes the various theories as to the origin of the melanomata. 
It is to be noted that he uses the term chromatophore in the sense that we, following 
the recommendation of Dawson, have used the term melanoblast, the pigment- 
iproducing tumour cell. He states that they arise either ; (i) Exclusively &om 
mesoblastic chromatophores (melanoblasts) ; (2) Exclusively from epithelial cells 
and epithelial chromatophores ; (3) From nEVUs cells in the skin and mesoblastic 
chromatophores in choroid and meninges ; (4) From endothelial cells of blood- 
and lymph-vessels, or of nerve-trunks ; (5) From chromatophores, tactile corpuscles, 
and nerve-ceUs forming the end-apparatus of the cutaneous sensory nerves (Masson). 
Masson has brought forward very strong evidence in support of his view. Dawson, 
in his paper on the melanomata, expresses his belief that the basal cells of the 
epidermis are the true pigment producers ; he traces the origin of quiescent nEVUs 
cells from the basal epithelium by a process of emigration and depigmentation ; 
he derives all the histological varieties of cutaneous melanomata firom the original 
basal cells j uveal melanomata, he states, are embryologically derived fi'om the 
pigmented retinal epithelium ; and melanomata of adrenal and other deep organs 
from pigmented nemo-epithelium, postulating a possible dispersion of ectodermal 
pigmented cells along the paths of out-growing nerves. 

We do not feel competent to discuss a subject presenting such very great 
histological diflaculties, but we should like to emphasize the fact that melanoma 
of the rectum almost alwa3's occurs low down, either in contact with the epidermal 
portion of the anal canal or close to it. Chalier and Bonnet found that in excep- 
tional cases it might be as much as 5 to 6 cm. above the anus, i.e., i to 2-5 cm. above 
the anal canal, but even at this level the tumour may have been related to displaced 
portions of epidermis. The almost uniformly low position and the exceeding 
rarity of melanomata in other parts of the alimentary canal suggest that it probably 
arises from the skin of the anal canal. Chalier and Bonnet, after a most exact 
histological examination of their own case and a careful analysis of the 63 cases 
which they had collected, came to the conclusion that “ primary melanotic 
tumours of the ano-rectal region are cutaneous epithehomata from the anal 
canal, capable clinically of becoming tumours of the rectum by progressive infil- 
tration along the length of the submucosa upwards ”. These writers believed 
that they were able to trace the exact point of departure of the tumour ftom the 
Malpighian epithelium of the anal canal. We were not able to do this in our 
specimen, but we obseivEd that the tumour tissue came into the closest relationship 
to the squamous epithelium of the lower part of the anal canal. The evidence 
afforded by a study of melanoma of the rectum seems to favour the origin of this 
tumour from skin ; we refrain from discussing whether it is more likely to arise 
from the basal cells of the epithelium (Dawson) or from the end apparatus of 
sensoiy’ ner\’es (Masson). 

Spread of the Tumour. — Alelanoma of the ano-rectal region invades the 
submucosa and shows a pronounced tendency to grow upwards into the rectum, 
which is presumablj’ the direction of least resistance. It shows no special tendency' 
to spread in a circular manner, but commonly bulges into the lumen of the bowel. 
At the same time it spreads deeply, and in our case has spread through the muscularis 
and invaded the perirectal fat. The layer of fat is enclosed in the fasdal sheath of 
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the rectum, and this fibrous membrane, as happens in adenocarcinoma of the rectum, 
appeared to have contained or limited the spread of the growth. In the rectum, 
as elsewhere, melanotic tumours may be exceedingly malignant and may become 
generahzed at an early stage, spread taking place both by blood-stream and by 
lymphatics. Secondaries have been foimd in almost every organ in the body, the 
liver being the most common site. Enlargement of the inguinal glands may be 
an early indication of metastasis. In our case there were one or two points which 
seemed to suggest a comparatively low degree of malignancy. There was no evidence 
of spread to lymphatic glands and no recognizable sign of spread to the liver. 
Although the tumour had spread through the muscularis, the extra-rectal growth 
presented appearances which might be interpreted as indicative of a lesser degree 
of malignancy than the primary growth. Harding and Passey have shown that the 
more malignant the melanoma the less pigment does it contain. The extra-rectal 
nodule showed more abundant pigment than the primary growth, and, its cells being 
large and epithelial in type, it might be considered to show a lesser degree of 
metaplasia. Sir David Wilkie has kindly supplied us with the notes of a case which 
are of interest in this respect. The patient, an elderly female, was operated on on 
April 29, 1933, and a papillomatous tumour of the rectum was removed by local 
excision ; this proved on subsequent microscopical examination to be malignant. 
Two nodules were present in the neighbourhood, one of which was outside the wall 
of the bowel. It was felt that a radical operation was unlikely to be successful, 
and radium needles were inserted on May 15, I933 j after removal of the coccyx. 
The patient returned in June, 1934, with a recurrence of her symptoms. A small 
tumour was present in the wall of the rectum, which was foimd on microscopical 
examination to be a melanoma. The patient was again treated by radium. She 
returned in March, 1935, with extensive local recurrence in the rectal wall and peri- 
rectal tissues but without any evidence of general dissemination. A large dose 
of radium was again inserted extra-rectaliy. A bad prognosis was given, but in 
January, 1936, the patient reported in good health with no rectal trouble and having 
gained 18 lb. in weight. This case shows that dissemination of the tumour may 
be delayed for a long time, and also that these tumours may be very radio-sensitive, 
which lends support to the theory of baso-squamous epithelial origin. It is 
evident, therefore, that, where a radical operation is feasible, it must in some 
cases afford a reasonable prospect of success. However, until a large number 
of cases of melanoma of the rectum have been recorded and followed up it 
will not be possible to form an accurate estimate of the degree of mahgnancy of 
this type of tumour. 

We have already referred to the misleading appearance of the lymphatic 
glands in this case. The pigmentation on naked-eye examination and the infil- 
tration microscopically with large phagocytic pigment-carrying cells gave a false 
impression of malignant invasion. 

CONCLUSIONS 

1. The melanoma of the rectum is derived from the stratified squamous 
epithehal portion of the anal canal. 

2. Regional lymph nodes which contain pigmented cells are not necessarily 
the seat of metastasis. 
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RADICAL EXCISION OF MALIGNANT TUMOURS 
IN THE ETHMOID-MAXILLARY REGION 

By W. H. graham JESSOP 

ASSISTANT, SURGICAL UNIT, UNIVERSITY COLLEGE HOSPITAL, LONDON 


An opportunity occurred recently of examining a patient who was treated twelve 
years ago by a radical operation for an extensive malignant tumour in the left 
maxillary and ethmoidal regions. It is the purpose of the present paper to describe 
the operation employed in this case and to show that such an extensive procedure 
may have a limited but real field of usefulness. 

CASE REPORT 

The patient was an agricultural labourer, aged 44 ) who was admitted to hospital on 
Aug. 17, 1923, complaining that the left side of his nose had been blocked for the previous 
three months. Shortly after he noticed this, the left side of his face began to swell. During 
the first six weeks he had experienced pain at the back of the left eye, but this had 
subsequently disappeared. 



A B 

Fig. 56 — A, Appearance ol the patient at the present tiirie, B, The e> e-shade removed. The 
sphenoidal sinus is MSible at the b^cK of the oibit. 
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On admission his general condition was good. There was a marked swelling of the left 
side of the face. The skin of the cheek was red, oedematous, and fixed to the maxilla, and on 
palpation areas of fluctuation were^found. The eyeball was considerably proptosed, but the 
palpebral fissure was occluded by a marked oedema of the eyelids, especially of the lower. 
The left nostril was completely blocked by a mass arising from the lateral wall. The left half 
of the hard palate was depressed into the mouth, forming a roimded, fluctuating swelling, 
and there was a hard, smooth mass to the outer side of the left upper alveolus. No enlarged 
lymphatic glands were felt in the neck. 

An X-ray film showed irregular opacities in the left nasal fossa, left antrum, left frontal 
and left ethmoidal sinuses suggestive of malignant disease. 

A biopsy from the mass in the nostril was performed and a section showed that the growth 
was an endothelioma. 

On Oct. 17, 1923, a radical operation for the removal of the growth was performed by 
Mr. Wilfred Trotter. After a preliminary laryngotomy the antesthetic was given through 
the laryngotomy tube and the pharynx carefully plugged. The whole tumour, together with 
a margin of normal tissue, was removed by the method described in detail below. During 
the operation the frontal and ethmoidal sinuses were opened and found to contain polypoid 
material. Recovery was uneventful and the patient left hospital six weeks later. 

When seen on Dec. 12, 1935, over twelve years later, the patient was in excellent general 
health and spirits. There was no sign of local recurrence or metastsais. He wore an eye- 
shade to cover the defect in the base of the orbit, but otherwise the external deformity was 
minimal {Fig. 56). He stated that his acquaintances believed that the eye-shade concealed 
a ‘ weak ’ eye. 

On inspection of the buccal cavity an oval recess 3 cm. by 2 cm. was visible at the site 
of the left upper alveolus and left half of the hard palate. The soft palate was intact, but 
somewhat drawn up on the left side. Through the gap in the facial scar the nasal septum was 
visible medially, and behind this the left sphenoidal sinus. Inferiorly the left half of the soft 
palate was visible with the nasopharynx above and behind and the tongue below and in front. 

The patient had been perfectly well and free from pain since recovery from the immediate 
effects of the operation. A plastic operation for the closure of the naso-orbital defect has 
been suggested to him j but as he would still have to wear an eye-shade he is disinclined to 
bother about it. 


THE OPERATION 

The object of the operation is to remove intact the whole of the outer wall of 
the nose {Figs. 57, 58). The most inaccessible part of this mass of tissue is the lateral 
mass of the ethmoid, where experience shows that many of the growths of this region 
originate. The lateral mass of the ethmoid cannot be removed intact unless it is 
possible to sacrifice the contents of the orbit. In the advanced cases for which the 
operation is particularly designed, it is already clear from the proptosis and possibly 
chemosis that the normal position and function of the eye caimot be preserved or 
regained, and there is no objection to the approach through the orbit, which is an 
essential step in the extirpation of the ethmoid. Many of the growths originating 
in the lateral mass of the ethmoid involve the maxillary antrum comparatively late, 
and in these cases the hard palate may be preserved without risk. 

The operation is definitely designed for advanced cases, and the surgeon should 
beware of concluding too readily that a given case is inoperable. Much of the 
apparendy hopeless aspect of the case reported here was due to the severe secondary 
inflammation of the accessory' sinuses. Spread of the disease to the tissues of the 
apex of the orbit and the foramina there is perhaps the commonest cause of 
failure in apparently hopeful cases. 

The incision is of the Ferguson type, but enters the palpebral fissure at the 
inner canthus and leaves it at the outer canthus to be prolonged along the zygoma. 
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The whole of the soft tissues in the infero-lateral flap, if not involved in the growth, 
is raised from the bone and thrown outwards. In cases where involvement of the 
antrum is doubtful a small opening is made in the anterior surface of the mavillg 
and the condition of the cavity decided by inspection. The upper flap, including 

the upper eyelid, is next dissected up, the external 
angular process of the frontal divided, and the 
zygoma cut through, or, better, the middle portion 
removed. The outer wall of the orbit is now 
exposed and removed, giving free access to the 
orbital contents. The latter are carefully separated 
by working back to the apex of the orbit until the 
extreme posterior end of the inner wall is exposed. 
They are also cleared from the roof, remaining 
attached only to the lateral mass of the ethmoid 
and the maxilla with which they will be removed. 

If the antrum is invaded by the growth, the 
next step is to divide the alveolus and the hard 
palate close to the septum, subsequently separating 
off the soft palate. When the antrum is free the 
corresponding cut is made horizontally across the 
. 57.— Outline of skull shomng maxUla above the level of the hard palate, which is 

sites at which bone is divided. The ^ 

portion to be excised is shaded, preserved. 

After a saw cut has separated the nasal bone 
from the nasal process of the maxilla, the separation of the lateral mass of the 
ethmoid from the frontal can be undertaken. A chisel driven directly backwards 
at the level of the orbital roof effects this division, the frontal sinus being opened 
in the process. The mass which has thus been outlined is now gently levered 
loose from its remaining bony attachments 
posteriorly. 

The excised parts, which should come away in 
a compact unbroken mass, include the maxilla, the 
lateral mass of the ethmoid, the malar bone, and 
the orbital contents, and on inspection of the inner 
surface the whole of the lateral wall of the nasal 
fossa is visible. 

DISCUSSION 

The present paper is intended to deal with 
only one limited part of the large topic of naso- 
maxillary mahgnant disease. The case described ss.-coronaj section of skuii, 

illustrates, however, certain^ of the more general w “the'sL/oundmg 

aspects of the subject, which may therefore be structures, 
briefly referred to. 

Secondary suppuration and polypoid disease of the accessory sinuses is a well- 
known complication of malignant disease in the region under discussion. It was 
very severe in the case described, causing profuse purulent discharge and much 
brawny swelling of the cheek. No doubt it is due to obstruction of the sinuses 
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bv the growth. It is an important compUcation m two respects. First, it may 
so muchaggravate the severity of the picture produced by Ae itself as to 

make an operable case seem utterly hopeless, Secon^y, it adds greatly to the 
difi&culties of applying radiotherapy to these cases. There seems, moreover, httle 
doubt that the presence of secondary inflammation favours rather than discourages 

the spread of the primary neoplasm. . , ■ • 

The site of origin of the tumour is of the first importance m designing the 
treatment of any given case. In former times it was apt to be assumed much too 
readily that growths of the class under consideration have then: ongm m toe maxiUa. 
The result was that they were treated by a formal excision of the upper ,aw without 
the least prospect, in many cases, of any good being done. More exact methods 
have shown that while in many cases the growth does begin m the maxillary ^trum, 
or penetrate to it from the alveolus, probably an equal number be^s m the outer 
wall of the nose in relation to the lateral mass of the ethmoid. It is for dealing 
with these latter cases that the operation described above is suitable. The prease 
diagnosis of the site of origin of the tumour is therefore very important, though 
not always attainable. In the present case the early blockage of the nostrd, and 
the pain behind the eye, were regarded as pointing to a growth ansmg m the 


lateral mass of the ethmoid. 

It may be interesting to quote the opinion of three recent authors on toe 
problem of treating maxillary-ethmoidal malignant growths. Quick^ (193°) states 
that it is doubtful if a radical operation conforming to general surgical principles 
for the treatment of malignant disease is possible in tWs region. Davis- (1934) 
concludes that the difiiculty of early diagnosis and the inaccessibility of ethmoi^ 
carcinoma makes it doubtM whether such a mutilating operation is worth whfle. 
Harmer^ (1935)3 in able presentation of the case for combined partial excision 
and radiotherapy, reaches the conclusion that approach should never be made 
through the skin. It may be agreed that in highly malignant radio-sensitive growths 
complete local regression is obtainable by the combined method, but is too commonly 
followed by death from distant metastases. In radio-resistant types the course 
following any type of irradiation is too frequently persistence of the growth accom- 
panied by severe and intractable pain. 

It seems clear that in cases conforming to the indications laid down the method 
of radical extirpation here described has certain advantages over other procedures. 
Suitable cases must necessarily be few, and their most important characteristics 
will be that the disease is in a fairly advanced stage and that it shows evidence of 
having originated in the outer wall of the nose. 


SUMMARY 

1. A case of successful radical excision of an extensive malignant tumour in 
the maxillary and ethmoidal regions is described. 

2. The operative procedure is described. 

3. An attempt is made to define the conditions in which such an operation 
may be the best treatment. 
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SPONDYLOLISTHESIS 

By JAMES A. JENKINS, New Zealand 

In recent numbers of the British Journal of Surgery three papers have appeared 
on this interesting condition. Shore^ describes this deformity as found in the 
Bantu races of South Africa, and the developmental anomalies which predispose 
to the condition are discussed. Brailsford^ gives a comprehensive review of the 
subject and reports several cases. He concludes with the following statement 
“ A study of the specimens and radiographs in my cases negatives the suggested 
possibility of manipulative reduction of the displacement.” Capener^ similarly 
reviews the literature and bases his paper on the study of three cases. In discussing 
the surgical treatment he points out that while bone-grafts undoubtedly assist many 
patients, they do not, from the mechanical point of view, possess great efficiency. 
“ Tremendous forces are brought to bear upon the graft, which is badly placed for 
the prevention of slipping.” “ The ideal operation would be an anterior bone- 
graft so placed as to fix the body of the fifth lumbar vertebra to the sacrum and 
forming a buttress or some form of antero-posterior fixation of the two halves 
of the divided vertebra. The technical difficulties of such a procedure, however, 
preclude their trial.”* 

In view of the fact that nothing can be added to the developmental, clinical, 
and radiological aspects discussed in the papers that have recently appeared, and 
as complete bibliographies are appended thereto, repetition would be wearisome. 
No paper has indicated a course of treatment, either conservative or surgical, that 
can arouse any enthusiasm for end-results. 

In the case here reported a gross deformity was reduced, and the method of 
fixation followed was that suggested by Capener as the ideal operation though 
impracticable on account of technical difldculties. 

The deformity in an advanced case of spondylolisthesis is marked and the 
disability very great. Pessimism both as regards reduction of the deformity and 
means of adequate fixation permeates all papers. Jackets and various supports are 
suggested, but it is obvious that these caimot be effective if the patient is to lead 
an active life. Bone-grafts on the Albee principle are mentioned and the obvious 
mechanical inefficiency of these is referred to. The fact that the division in the 
vertebra is through the arch, and the graft therefore does not directly fix the bone 
that is slipping, makes it apparent that only imperfect fixation of the body can be 
achieved by this indirect means. 

A graft consoHdating the third and fourth lumbar vertebra together with the 
separated posterior arch of the fifth lumbar vertebra and the sacrum must do some- 
thing towards stabilization of this region, but the tremendous stress when there is 
complete overlapping of the fifth lumbar vertebra on the first sacral is so great that 
the bad results reported can be readily understood. 

* A case of spondylolisthesis in a boy of 14, of traumatic origin, was reported by Bums 
in The Lancet, June 10, 1933. He was treated by driving an autogenous tibial graft from 
the abdominal aspect of the 5th lumbar vertebra jnto the sacrum, with success (Ed.). 
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Albee states that the fourth and fifth lumbar vertebra tend to pull them- 
selves away from the graft in an antero-posterior direction. Brailsford quotes 
Turner and Tchirkin : “ It is doubtful whether operative measures can aid con- 
servative treatment in alleviating the symptoms and arresting the progress of the 
ailment.” He also goes on to say that a study of the specimens and radiographs 
negatives the suggested possibility of manipulative reduction of the displacement. 

CASE REPORT 

A male, aged i6 years, complained of a “^bad hip’. Deformity commenced a year 
previously and had become progressively worse. He was easily tired, much handicapped by 
the posmre he was forced into, and suffered pain in the lower part of the back after exercise. 
He could remember no previous accident, but had played the usual school games and suffered 
the customary injuries. 



Figs. 59-61. — Photographs showing ibc deformity prior to operation. 


Examination showed the deformity characteristic of advanced spondylolisthesis. The 
posterior projection of the pelvic girdle, the forward direction of the lower lumbar spine, the 
shonening and forward displacement of the lumbar spine, and the compensatory lordosis, 
are well shown in Figs. 59-61. 

A radiograph (Fig. 62) taken when the patient was first seen showed a complete displace- 
ment of the body of the fifth lumbar vertebra, its lower border lying opposite the second sacral 
vertebra. After admission to hospital, reduction was attempted by continuous extension. 
The pelvis was suspended by a sling to an overhead finme. By means of Sinclair’s glue 
extension was applied to both legs and pelvis at the one end and to the chest at the other : 60 
to 70 lb. weight were applied. The patient was encouraged to manipulate his own pelvis at 
frequent intervals by catching the iliac crests in his hands and forcibly pushing them awav. 
On the fourth day he was consdous of a grating noise and a sense of change of position, and 
VOL. XXIV — NO. 93 6 
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Fig 62 — X-ray of patient when first seen (Sept 29, 1934). 
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examination showed that the deformity had largely disappeared. Figs. 63 and 64 show the 
position after reduction and the way in which the extension was applied. An X-ray (Fig. 65) 
taken at this time showed that the lower surface of the fifth lumbar vertebra was now resting 
on the upper surface of the sacrunij but there was about half a vertebra overlap in an anterior 












Fig 65. — X-ray taken on Nov. 26, 1934. 

posterior direction. No further improvement was achieved by manipulation and extensioDj 
though it was carried out for a further period of two weeks. 

Operation (Dec. to, 1934). — The anesthetic was rectal paraldehyde followed by novo- 
cain spinal anesthetic supplemented by light ether anesthesia. The abdomen was opened 



Fig. 66.— X-ray taken after operation (Feb. 8, 1935). 

by a right paramedian incision e.vtending from above the umbilicus to a h'ttle above the pubes. 
The intestine vas packed off and the sacral promontory exposed. The peritoneum over the 
promontoiy was incised for 3 in and the nerve plexuSj left common iliac vein, and bifurcation 
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of the aorta were defined. The anterior long ligament of the spinal column was divided for 
£ in. over the anterior aspect of the fifth vertebra. Slight oozing was encountered here, and 
this was a little troublesome throughout the operation. With a bone-drill A in. in diameter 
a hole was made through the body of the fifth lumbar vertebra into the anterior aspect of the 
first sacral vertebra for a distance of a little more than 2 in. A bone-graft cut from the tibia 
with an Albee saw was driven into the track made for it, a very tight and firm fit resulting. 
It was not found possible, as was hoped, to close the anterior longitudinal ligament over the 
graft. Horsley’s wax was used to stop slight bone oozing. The posterior parietal peritoneum 
was closed and the abdomen sutured in the usual way. The operation took an hour and a 
quarter and the patient’s condition gave no cause for anxiety at its termination. Apart from 
a pulse ranging from no to 120 for a few days convalescence was uneventful. 

Subsequent Progress. — ^Radiographs taken on Feb. 8 (Fig. 66) showed the graft pinmng 
the fifth lumbar vertebra to the anterior aspect of the body of the first sacral vertebra. A plaster 
spinal support was applied and the patient allowed up. The support was removed three 





Figs. 67-69. — Photographs of the patient a year after operation. 

months later, and since then ordinary activities have been carried on without the use of any 
support. 

Photographs (Figs. 67-69) of the patient’s condition a year after the operation show that 
the deformity has not been completely reduced but that very marked improvement has taken 
place. He can now walk without difficulty and pain. 

Whether the surgical procedure here outhned wiU become the method of 
choice in the treatment of these cases can only be known when a large series has 
been done. The strain on the graft, though considerable, is not as great as would 
appear, as the inability of the body of the fifth lumbar vertebra to shp forward 
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ensures that most of the weight is still transmitted through the upper surface of 
the body of the first piece of the sacrum. The operation presents diflBculties and 
risks much greater than those encountered in a posterior graft of the Albee type 
and results will have to be proportionately better if it is to be adopted in the treat- 
ment of this very diflScult condition. 

In a future case, in addition to the graft, an attempt will be made to increase 
the bone uni on between the fifth lumbar vertebra and the sacrum by elevating bone- 
flaps and getting direct bone union between the vertebra themselves. 

SUMMARY 

1. A method of reduction of the deformity in spondylolisthesis is described. 

2. Fixation by a bone-graft through the bodies of the vertebra has proved an 
efficient means of stabilization. 
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THE CLINICAL MANIFESTATIONS OF THE SPREAD 
OF CARCINOMA OF THE (ESOPHAGUS OBSERVED 

DURING LIFE 

By JOHN E. G. McGIBBON, Liverpool 

The following observations are based on a series of lOo personal cases of carcinoma 
of the oesophagus which have been examined and treated during the past seven 
years. Post-cricoid and gastro-cesophageal neoplasms have not been included, 
and the series is confined entirely to growths affecting the oesophagus proper. 

The analysis of the case histories was instigated by the considerable literature 
which has accumulated within recent years on the actual, experimental, and 
theoretical methods of surgical removal of malignant tumours of the gullet, and 
the feature that became manifest from this analysis was the large number of cases 
which showed evidence of spread of the growth at or about the time of the first 
examination. 

Apart from the inaccessibility of the oesophagus, its intimate relationship to 
other vital structures, and its poor response to surgical trauma, the possibihty of 
radical surgical treatment of oesophageal neoplasms would appear to depend upon 
two debatable but related factors — namely, early diagnosis and virulence of the 
growth. 


DIAGNOSIS 

Diagnosis invariably is late, as it is dependent upon the onset of symptoms ; 
and it is well recognized that unfortimately the early symptomatology of cancer 
of the (Esophagus is vague, and its manifestations are apt to be regarded as trivial 
and unimportant. There is of necessity a latent period between the earliest carcino- 
matous formation and the patient’s awareness of something amiss, and the duration 
of this period at present cannot be estimated, although serological methods may 
in the near future yield information on this point. 

The most common complaint that causes patients to seek advice is difficulty 
in swallowing. Of the present series of too cases, 91 came complaining of 
dysphagia, 4 of pain, i of hoarseness, 2 of impaction of foreign body, i of glands 
in the neck, and i of hiccup. Watson^ states that of a series of 506 patients suffer- 
ing from carcinoma of the oesophagus who were admitted to the Memorial Hospital, 
New York, in 64 per cent dysphagia was the first symptom ; and Chevaher Jackson- 
records that of 671 such cases, in 649 difficulty in swallowing first drew attention 
to the disease. The dysphagia is caused by an actual narrowing of the oesophageal 
lumen by tumour formation with or without a superadded muscular spasm, and 
so by the time this symptom appears the growth must have extended into the lumen 
sufficiently to interfere with the passage of food down the gullet, and it is reasonable 
to assume that it has spread also in other directions. As a rule the onset and 
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progress of the dysphagia is insidious or intermittentj and patients unconsciously 
masticate more thoroughly, take soft foods, and aid deglution by copious draughts 
of fluids. Occasionally attention is drawn suddenly to the oesophageal lesion by 
the impaction of a bolus of food in the stricmred area of the oesophagus ; this occurred 
in two cases of the present series. It is surprising through what a small channel 
any well-masticated food may be swallowed without apparent difficulty ; thus 
Jackson® states that a lumen of 5 mm. affords quite an efficient food conduit. 

Even when dysphagia has become well estabhshed, patients fail to obtain 
expert advice, and valuable time is lost. Responsibihty for this loss is not due 
entirely to ignorance, carelessness, or fear on the part of the patient, as not infre- 
quently they have been treated fay their medical attendant for ‘ nervous spasm ’ 
or ‘ dyspepsia ’ for two or three months before the nature and gravity of the com- 
plaint was realized. Jackson® records that of no cases of oesophagoscopicaUy proven 
malignant disease of the (esophagus, in 87 an inferential diagnosis of neurotic 
condition had previously been made. 

Of the present series, the average duration of symptoms before help was sought 
was 3-4 months — the longest period was ii months, and the shortest was 14 days. 
AbeF states that the average duration of symptoms before a case comes to the 
surgeon is from 6 to 8 months. In Souttar’s* series the average time lost in this 
manner was 5-2 months. Broders and Vinson® estimate this period as 7 months, 
and Watson® as 5-8 months. The average period between the onset of symptoms 
and diagnosis, therefore, is almost 6 months, and this may be even a month or two 
longer, as patients are notoriously inaccurate when recotmting the duration of their 
symptoms. 


VIRULENCE 

In regard to the virulence of oesophageal carcinomata, opinions differ very 
widely, and Grey Turner,®® after long observation, has stated ‘ that in the oesophagus 
as in other parts of the body, malignant disease varies in type and in behaviour.’ 
Several observers regard the growths as relatively benign, and Abel,® who reviewed 
the findings of numerous investigators, concluded that at least one out of every four 
cases is operable by radical surgical methods — even at the time of death. Other 
writers (Wright,® Musgrave Woodman,® and Chevalier Jackson®) consider the 
tumours to be of low virulence so long as they are confined to the oesophagus itself, 
but that once they transgress these boundaries their gro%vth is rapid and destructive. 
Lastly, there is a growing volume of opinion that cesophageal neoplasms are very 
virulent lesions. Vinson,®® reviewing 1000 cases of carcinoma of the oesophagus 
which were seen at the Ma3'o Clinic during a ten-year period, concludes that the 
condition is very highly mahgnant, as indicated by its rapidly progressive clinical 
course. Presumptive evidence of their virulence is afforded by the results of a 
recent investigation bj' Roberts,®® who anal3'sed the post-mortem findings of a large 
number of patients who had died from malignant ffisease of various regions. He 
found that the gravity of the case bore a definite relationship to the proximity of 
the tumour to the mediastinal lymph-glands, particularly to the tracheo-bronchial 
group. 

The rapidl3’ killing properties of malignant cesophageal tumours ma3^ be gauged 
by the following observations. Watson,® in a series of 208 cases, found that the 
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average length of life after the appearance of the first symptoms was 10-5 months 
and after application to hospital 4-83 months. From Souttar’s® published cases an 
analysis shows that the average survival period from the onset of the first symptoms 
was 10-5 months, and that from the time of application to hospital was 47 months. 
Of the present series, only 57 cases have been followed to death up to date, and of 
these the average duration of life from the first symptoms was 9-8 months, and that 
from the time of application to hospital was 5-9 months. Clayton^- estimates the 
average length of life from the appearance of the first symptoms to be 7 months. 
Chevalier Jackson,^ on the other hand, states that if patients suffering from carci- 
noma of the oesophagus have an abundance of water and a full allowance of a well- 
balanced diet, they will survive for at least 2 years — several have been known to 
live for 5 years, and one for 6 years. 

Post-mortem examination of patients who have died from carcinoma of the 
oesophagus frequently reveals widespread local and distant extension; at other 
times no macroscopic secondaries are manifest. Souttar® and Watson^ state that 
the virulence of the growths is such that they frequently kill the patient before there 
is time for the formation of secondary tumours. This statement is borne out by 
the observation that in a series of 70 autopsies on patients who died from carcinoma 
of the oesophagus, Helsley^® found that those who had no demonstrable metastases 
had had symptoms of an average duration of 4-5 months only, which is about half 
the average survival time from the onset of symptoms for all cases. Ewing^^ is of 
the opinion that such growths form early and extensive metastases, and Illingworth 
and Dick^® state that fully 50 per cent of such cases which come to post-mortem 
show spread by the lymph- vascular system. Of the present series, only 13 cases 
have come to autopsy, and of these 10 showed metastases. Clayton^® states that, 
of 41 post-mortem examinations, in 21 he found metastases below the diaphragm, 
and in II of these the liver was involved. Souttar® reports macroscopic secondary 
growths in 8 cases out of 18 ; Watson^ in 14 out of 27 ; and Broders and Vinson® 
in 27 out of 42 post-mortem examinations. 

Histologically carcinomata of the oesophagus are mostly of a highly malignant 
type when graded by Broders’ method. Table I shows the findings of three groups 
of observers : — 

Table I. — Relative Frequency of Different Grades of CEsophageal Carcinoma 


1 

Observer ! 

1 

No. OF Cases j 

Grade I 

Grade II 

Grade III j 

Grade IV 

Broders and 
Vinson® 

207 

— 

16 1 

95 

96 

Watson^ 

202 

15 

148 

39 

— 

Clayton'^ 

39 

3 

15 

12 

9 

Percentages 

— 

4% 

40% 

32-5% 

23-5% 


It is of interest to note also that Cronin Lowe^® has found by his modification 
of the Bendien test that patients with carcinoma of the oesophagus show a more 
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markedly positive serological reaction than do patients developing carcinoma else- 
where ; and he has kindly allowed me to quote his impubh’shed data : — 

12 Carcinoma of Breast. — ^Early cases, clinically and surgically diagnosed 
as such. reaction, 27-5. 

12 Carcinoma of Cervix Uteri. — ^Early cases. Average reaction, 27'5- 

12 Carcinoma of Rectum and Colon. — Early cases, many of them removable 
by excision. Average reaction, 27. 

12 Carcinoma of Stomach. — ^Early cases, several treated by gastrectomy. 

Average reaction, 26. 

12 Carcinoma of (Esophagus. — Average reaction, 24. 

From these observations he suggests that carcinoma of the oesophagus may 
insidiously develop to a greater degree of malignancy before clinical diagnosis is 
obvious than is the case in the development of carcinoma in the other areas referred 
to in the table ; his findings also emphasize the fact of late diagnosis. 

MODES OF SPREAD 

Of the 100 cases under review, 29 showed definite clinical evidence of exten- 
sion in or beyond the ossophagus at or about the time of the first examination. The 
possible modes of spread of ossophageal carcinoma are by one or more of the following 
routes ; (i) Direct extension ; (2) Lymphatic permeation and embolism ; (3) Blood- 
stream j (4) Implantation. Abel' describes a further mode — by physiological 
propulsion — but this can be included under the heading of implantation for the 
purpose of these notes. 


DIRECT EXTENSION 

Symptoms and signs of spread by direct extension will naturally depend upon 
the level of the growth. In its upper third the oesophagus is in close contact with 
the trachea, recurrent laryngeal nerves, carotid arteries, and pleurae. In its middle 
third with the trachea, left bronchus, intercostal arteries, thoracic duct, hemi- 
azygos veins, aortic arch, left subclavian artery, and right pleura. In its lower 
third with the left auricle, pericardium, descending thoracic aorta, and pleurse. 
Thus the oesophagus in its upper two-thirds is in relation to many important struc- 
mres {Fig. 70), and spread from growths situated in this locality is more likety to 
give rise to signs and symptoms than from those situated below the tracheal 
bifurcation. 

Excluding post-cricoid and gastro-oesophageal growths, the most frequent 
site of oesophageal carcinoma is still imdetermined. Table II gives the percentage 
location recorded by several observers, and it would appear from this analysis that 
a large proportion of growths occur in the middle third of the oesophagus. 

Recurrent Laryngeal Nerve. — ^The most common manifest comphcation of 
spread in this series was caused by involvement of the recurrent laiyngeal nerves. 
This finding is in accord with the observations of numerous writers, and it is of 
interest to note that such cases supplied the data on which Semon-i based his law 
fifty years ago. Pressure on or destrucoon of the recurrent laryngeal nerve by 
actual grovvh or enlarged glands is characterized by hoarseness, aphonia, cough, 
dyspnoea, and paralysis of the vocal cord or cords when viewed by the laryngeal 
mirror. Hoarseness due to vocal-cord paralysis must be differentiated from the 
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hoarseness of a laryngitis caused by overflow of mucus, etc., into the larynx. This 
latter complication has been stressed by Chevalier Jackson,® and is mentioned later. 

There were 13 patients of the present series who exhibited vocal-cord paralysis 
when they first applied for treatment. In 8 cases the left cord was affected, in 
4 the right cord, and in i case both cords were immobile. Cases due to fixation 
of the arytenoid by post-cricoid or hypopharyngeal neoplasm have not been included 



Fourth Dorsal Vertebra, 


Fig. 70. — Relations of oesophagus at level of fourth dorsal vetebra. L.P. and R.P., Phrenic nerves : 
L.R.N., Left recurrent nerve; R. and L. Va., Vagi j R.S. and L'.S., Sympathetic nerves; T.D., Thoracic 
duct; V.A., Azygos vein. 


in this series. The paralysed cords when viewed by the laryngeal mirror were 
seen to be in the cadaveric position. In one patient with left-cord paralysis who 
later developed a right-cord palsy, it was possible to observe the sequence of 
abductor paralysis followed by the adoption of the cadaveric attitude. 

The four patients who exhibited right-cord palsy were all males with neoplasms 
situated respectively at ii in., 13 in., 13 1 in., and 14 in. from the incisor teeth. 
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The growths in these four cases were far below the neighbourhood of the right 
recurrent nerve, and the paralyses were probably due to pressure on the nerve by 
enlarged lymphatic glands of Ae right paratracheal (recurrent) chain (see Fig. 75) ; 
consequently these cases are included tinder the heading of lymphatic spread, 
leaving 9 cases only which clinically showed evidence of recurrent nerve involve- 
ment due to direa spread from an oesophageal neoplasm. 


Table II. — Percentage Location of (Esophageal Carcinoma 


OBSER'TR 

Upper Third 

MrooiE TmRD 

Lower Third 

Clayton'- 

Per cent 

10 

Per cent 

56 

Per cent 

34 

Kraus” .. 

18 

36 

46 

Janeway and 
Green” 

16 

32 

52 

Watson' . . 

19 

27 

54 

Guisez'* . . 

34 

46 

20 

Mackenzie'® 

13 

50 

37 

Rawling'® 

10 

80 

10 

Binnie'® . . 

16 

32 

52 

Lamy'® 

10 

36 

54 

Abel’ 

29 

46 

25 

Souttar® . . 

22 

63 

15 

Cleminson and 
Monkhouse'® . . 

7 

62 

31 

Klein’® . . 

14-6 

46-7 

27-2 

Von Hacker’® . . 

12-3 

488 

26 

Lotheissen’® 

13-3 

48-8 

37 

Kraus-Ridder’® . . 

27 

30 

56 

Present series 

22 

51 

27 

Mean percentage 

17 

47 

36 


The patient who exhibited bilateral vocal-cord palsy was the only one who 
gave a history of hoarseness preceding dysphagia ; — 

Case 1. — ^\V. A. B., male, aged 60 years. Complained of hoarseness of four months’ 
and dyspncca of one month’s duration. He stated that dysphagia had been present for fourteen 
days only. Examination showed that both vocal cords were fixed in the cadaveric position. 
Probably his left cord had become paralysed four months before coming to hospital, giving 
rise to hoarseness, and this was followed three months later by paralysis of the right cord, which 
caused the dyspnoea. This was an interesting case, as he' had two malignant ulcers of the 
oesophagus, which are described and illustrated below (see Fig. 76). 
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Recurrent-nerve paralysis indicates extensive extra-oesophageal spread, which 
should definitely exclude any attempt at radical treatment. Only one patient of 
the present series with left-cord paralysis came to autopsy, and examination showed 
a small ulcer of the middle third of the oesophagus, whilst the entire mediastinum 
was filled with carcinomatous grotvth apparently invading all the neighbouring 
structures. Guisez,^- from his wide experience, regards such cases as unsuitable 
even for palliation by radium, and he has stated^® that i out of 5 of all cases of 
carcinoma of the oesophagus develop vocal-cord paralysis, and that when the growth 
is situated in the upper third paralysis occurs in i out of every 2 cases. He records 
60 cases, of which 6 were bilateral. New and Chidley-^ have reported 34 cases of 
recurrent-nerve paralysis in patients suffering from carcinoma of the oesophagus. 
In their series the left cord was affected in 18 cases, the right in 13, and in 3 the 
paralysis was bilateral. Watson,^ in his large series of 245 cases, reports ‘ hoarse- 
ness ’ as a symptom in 2 only, and Clayton*^ states that of a series of 41 autopsies, 
hoarseness had been complained of in 5 cases. 

Phrenic Nerve. — It has been stated by several observers that a troublesome 
hiccup occurring in the course of carcinoma of the oesophagus is indicative of 
involvement of the phrenic nerve — this would probably be due to an irritative lesion. 
AbeF states that paralysis of the diaphragm and massive collapse of the lung may 
occur as secondary phenomena in the presence of phrenic nerve paralysis. Hiccup 
was the first symptom complained of by one patient of the present series ; — 

Case 2. — W. B. S., male, aged 62 years. Complained in June, 1934, of persistent hiccup, 
some giddiness, and nose bleeding j he made no complaint of dysphagia. His blood- 
pressure was 205/125, and he had some cardiac hypertrophy and arteriosclerosis. In August, 
following routine X-ray examination. Dr. J. H. Mather reported : ‘ The appearances are 
typical of early malignant disease of the oesophagus at level of 8th D.V. There is a slight 
hold-up of thick paste at the site of the growth, but fluids pass without difficulty.’ CEsophago- 
scopy showed a small malignant ulcer loj in. from the incisor teeth into which radon seeds 
were inserted. A snipping removed was reported by Dr. Howel Evans to be epitheliomatous. 
This was considered to be an early and fairly hopeful lesion, and the presence of 
extra-oesophageal spread was not anticipated as the significance of the hiccup was not recog- 
nized. The patient died five months later of auricular fibrillation. No autopsy was obtained. 

Watson^ records two cases of severe hiccup in his series. 

Intercostal Nerves and Vertebrae. — The intercostal nerves are not infre- 
quently affected either direcdy or as a sequel of carcinomatous extension of the 
vertebrm. Carcinoma of the oesophagus is essentially a painless disease, and when 
pain is present it is an indication of extra-oesophageal spread. Discomfort and 
fullness behind the sternum are common complaints, and odynphagia may be present 
in growths of the extreme upper end of the oesophagus, but pain occurring indepen- 
dently of swallowing in patients with tumours situated below this level is a symptom 
of serious import. Four patients of the present series sought advice because of 
severe pain — they complained also of dysphagia, but in all four cases this was a 
minor complaint. 

Case 3. — ^A. B., female, aged 60 years. With a malignant ulcer in the upper third of her 
oesophagus complained of severe pain from which she had suffered for three months. X-ray 
examination showed a malignant stricture of the oesophagus with definite destruction of the 
body of the seventh cervical vertebra (,Fig. 71). 

Two male patients, aged 57 years and 63 years respectively, with middle-third 
growths experienced agonizing girdle pain. Both of these patients could swallow 
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comfortably after intubation, but it was found necessary to keep them under the 
influence of large doses of morphia to relieve their suffering. X-ray films of one 
of these patients showed involvement of the body of the eighth dorsal vertebra ; 
no X-ray changes in the spinal column were manifest in the other patient. 

The fourth case was that of a female patient suffering from carcinoma of the 
upper oesophagus with extension to the thyroid gland. She complained of constant 
and severe pain aggravated by attempts to swallow — Case 4 described below. 





Fig. 71 . — Case 3 A, Carcinomatous destruction of se%enth cervical \ertebra. 

Sympathetic Nerve. — Sympathetic-nerve involvement was not observed in 
the present series. Abel" and Guisez-^ both call attention to the symptoms of such 
a complication — an early irritative lesion followed by paralysis with its characteristic 
unilateral signs (Homer’s syndrome). 

Thyroid Gland. — Direct spread of upper oesophageal growths into the thyroid 
gland does occm, and one case was noted in the present series : — 

Case 4. — A. L., female, aged 54 years. Stated that she had experienced severe pain in 
her throat and difficulty in swallowing for the past four months, and that one month ago she 
had noticed a swelling of the left side of her neck. Examination showed a hard fixed enlarge- 
ment of the left lobe of the thyroid gland, and paralysis of the left vocal cord. Endoscopy 
revealed an extensive carcinoma of the upper oesophagus involving the trachea and thyroid 
gland. The patient became very dyspnoeic, and an emergency tracheotomy was necessary 
one week after her first application to hospital. 

Respiratory Tract. — Involvement of the trachea, the bronchi, pleura, or 
lungs is probably the next most common complication observed during life after 
recurrent-nerve involvement, and it is in a large proportion of cases the immediate 
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cause of death. Souttar® has stated that ‘ of every lo cases of carcinoma of the 
oesophagus ’ 9 will die from purulent bronchopneumonia and i from haemorrhage. 
In Watson’s^ series 48 per cent of the cases coming to autopsy had died from 
bronchopneumonia. 

Keefer^® has reported a series of 17 cases of carcinoma of the oesophagus in 
which the dominant symptoms were pulmonary, and he has tabulated ±e causes 
of such respiratory comphcations as follows : — 

1. Aspiration owing to oesophageal obstruction. 

2. Non-perforating involvement of the trachea, bronchus, pleura, or lung. 

3. Tracheo-bronchial stenosis due to (a) Direct spread of growth, or (6) 

Pressure by metastatic glands. 

4. Perforation by growth into trachea, bronchus, pleura, or lung. 

5. Perforation by metastatic glands into trachea, bronchus, pleura, or lung. 

Such lesions are characterized by cough, haemoptysis, and dyspnoea. 

Three cases of the present series showed a non-perforating lesion of the trachea 
at the time of the first examination : — 

Case 5. — F. C., male, aged 61 years. Complained of dysphagia of three months’ dura- 
tion and of coughing when lying in bed. 
He gave a history of syphilis thirty years 
previously, but his blood Wassermann reaction 
was negative. X-ray report : ‘ Marked dilata- 
tion of the upper portion of the oesophagus. 
The X-ray appearances point to a malignant 
stricture rather than the presence of a pouch.’ 
CEsophagoscopy showed a hard, ulcerated 
stricture 10} in. from the incisor teeth, which 
was very difficult to dilate for intubation as 
bleeding was very profuse. Tracheoscopy 
revealed a granulating mass of growth on the 
posterior tracheal wall situated immediately 
above the bifurcation {Fig. 72). The patient 
died one month later, and the post-mortem 
report was as follows : ‘ Right-sided pneumo- 
thorax — pleural cavity contained about two 
pints of fluid. CEsophagus — Souttar’s tube in 
position. CEsophageal growth around the wall 
has ulcerated into trachea — no perforation. 
Numerous secondary glands. Liver normal.’ 

Case 6. — ^W. T. M., male, aged 59 years. Complained of difficulty in swallowing of 
two months’ duration, and more recently of nocturni cough. X-ray examination showed 
‘ malignant disease of the oesophagus at level of fourth to seventh dorsal vertebrs.’ The 
upper margin of an oesophageal neoplasm was found by oesophagoscopy at 9J in. from the 
incisor teeth. Tracheoscopy revealed a similar lesion to that observed in Case 5. 

The third case is reported above (Case 4). 

It is of interest to note that Cases 5 and 6 both complained of a cough which 
was troublesome when in the supine position. A third patient also complaiued 
of a troublesome cough at night. He was treated with radon seeds two years ago 
for malignant disease of the upper third of his oesophagus and is stiU aUve. He 
was examined recently and it was foimd that he had paralysis of his left vocal cord 
and a cough which interfered with his sleep at night, but was not troublesome 
during the day. In view of the two cases reported above, it is presumed that he, 
also, has a non-perforating extension to his trachea. 



Fig. 72 . — Case 5. Non-perforating involvement 
of the trachea from cesophageal carcinoma. 
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Nocturnal cough as a symptom of non-perforating tracheal involvement does 
not appear to have been described elsewhere, and it is possibly due to irritation 
caused by the backward pressure of the trachea on to the ulcerating mass when 
the patient adopts the supine position. 

Souttar-® has recorded one case in which a nodule of growth in the trachea 
spreading from an oesophageal neoplasm actually caused respirator)' embarrassment, 
and one case of the present series (Case 4) required tracheotomy owing to tracheal 
stenosis due to a non-perforating involvement of the trachea by direa spread. 



Fig. 73 —Barium paste in the brorchi after ST^allowing m a patient with a carcinomatous 
OMOphago-trachcal fistula 

Perforation of the trachea or bronchi is charaaerized by a cough which occurs 
in violent paroxysms and suffocative spasms during attempts to swallow, and this 
is usually accompanied by fetid expeaoration. In such cases, if the patients can 
take barium paste, it will be seen to pass into the trachea and bronchi, partial!}' 
outlining the bronchial tree (Fig. 73). Kerley-" has described how he watched 
such a happening vmder the fluorescent screen in a patient with carcinoma of the 
middle third of the oesophagus. The barium passed into the trachea and down to 
the bases of the lungs, and the patient became very distressed and dyspnceic ; half 
an hour afterwards he was quite weU, and the examination was repeated some time 
later with sunilar results. No lung complications ensued, and the patient did not 
die until some months later, and then owing to cachexia and exhaustion. 
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There was only one patient in the present series who developed a tracheal 
fistula after diagnosis of the oesophageal lesion was made, and it was impossible 
to X-ray him, as the ingestion of the smallest amount of fluid caused a severe 
paroxysm of coughing and great distress : — 

Case 7.— V. R., male, aged 62 years. Complained of dysphagia of three months’ duration. 
X-ray and oesophagoscopy showed a malignant stricture ii in. from the incisor teeth. This 
was dilated and treated with radon seeds. One month later he returned to hospital complain- 
ing of inability to swallow owing to ‘ choking ’ and of putrid purulent expectoration. He 
died six and a half weeks later, and autopsy showed a large perforation which admitted two 

fingers from the anterior wall of the oesophagus 
into the posterior wall of the trachea {Fig. 74). 

Such a complication is an urgent 
indication for gastrostomy. 

Guisez-® has stated that he has 
observed tracheal involvement in 15 per 
cent of his cases, and he quotes Zenker 
and Ziemssen’s series of 120 cases with 
26 perforations into the left bronchus 
and 20 into the trachea. Scott-Brown^“ 
described 4 cases of fistula into the air- 
passages ; he recorded that one of these 
patients lived for seven months after the 
diagnosis of perforation was made, and 
Grey Turner®" has reported the case of a 
man who lived for nine months svith an 
oesophago-tracheal fistula. Watson^ has 
stated that of his series of 27 post-mortem 
examinations 7 cases showed extension 
to or actual rupture into the trachea or 
bronchus ; and Souttar® has reported 
3 cases with perforation into the left 
bronchus and 3 into the trachea itself of 
his series of 18 autopsies. 

Involvement of the pleurte and lungs frequently becomes manifest in the 
terminal phases of carcinoma of the oesophagus, and this complication is commonly 
observed at autopsy. When pleural pain occurs it is usually a vety late symptom. 
Clayton^® has reported 6 cases who had complained of such pain out of a series of 
41 autopsies. 

One patient of the present series complained of pleural pain at her first visit 
to hospital : — 

Case 8. — S. B., female, aged 52 years. Complained of dysphagia of four months’ dura- 
tion and that latterly she had suffered from pain in her right chest. X rays showed irregu- 
larity of the barium shadow from the level of the seventh dorsal vertebra to the eleventh dorsal 
vertebra with dilatation above this region. A few days later an effusion into her right pleural 
cavity became evident. She was admitted to hospital, where she died three weeks later. The 
post-mortem examination report was as follows ; ‘ In the lower third of the oesophagus and 
extendmg for 4 in. is a large epitheliomatous ulcer ; the growth almost blocks the lumen. 
Its lower extremity extends to i m. of the cardiac orifice. The right pleural cavity is filled 
with purulent fluid. Leak m the cancerous wall of the oesophagus. Mass of glands in 
neighbourhood of head of pancreas.’ 


, 



Fig 74 — Case 7 A, Perforation from cesophagus 
into trachea 
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LYMPHATIC SPREAD 

The CESophagus is richly supplied with lymphatics, which are present as mo 
networks — a submucous and a muscular. These are continuous with similar 



R.s. 


Fjg. 75. — L>Tnphatic drainage of the oesophagus. S.D.C. and KD.C., Superior and inferior deep 
ccr\'jcal ; Pa., Paratracheal ; Pc., Pretracheal: T.B., Tracheo-bronchial ; I.B., Interbronchial ; B., 

Bronchial; S. and Superior and inferior anterior mediastinal; P.M., Posterior mediastinal; 

I.. Intercostal; T.D., Thoracic duct; C.C., Cistema chyli; Co., Cocliac: Pr., Paracardial: L.A.G., 
Left anterior gastric; G-E.. Gastro-cpiploic; L.P.G., Left posterior gastric: S.P., Subpyloric; R.G., 
Rieht gastro-cpiploic; R.S., Right suprapancrcatic. 
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lymphatic systems of the pharynx above and the stomach below. The efferents 
from these networks drain into the neighbouring lymphatic glands {Fig. 75). Those 
from the upper half drain into the posterior mediastinal, the deep cervical, and 
paratracheal glands : those from the lower half drain into the posterior mediastinal 
paracardial, left anterior, and posterior gastric glands, and thence into the cteliac 
glands. There is hardly any limit to their anastomoses in the neck, thorax, or 
abdomen, as obstruction in any one gland may lead to reversal of lymph-flow and 
opening up of new paths. Musgrave Woodman® has injected experimentally the 



FiG. 76 . — Case 1. — Radiogram showing n\o malignant strictures of the cesophagus 

oesophageal lymphatics of monkeys with methylene blue. The monkeys were 
killed twelve days later, and examination showed widespread diffusion of the dye 
into the lymphatic system, including the glands at the base of the neck, the medias- 
tinal and intercostal glands, and a remarkable extension to the parietal pleura and 
the pleiural surface of the diaphragm. The inference he draws from his experiments 
is that lymphatic spread in the early stages of carcinoma is slow and takes place 
with diflflculty, but when once the fine reticulum has been broken through the 
invasion is widespread and comparatively rapid. 
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Permeation of the local mural lymphatics may take place, and off-shoots from 
these to the surface of the oesophagus may give rise to apparently multiple new 
growths with gaps of normal mucous membrane separating the neoplastic areas. 
Although this method of spread is often seen at autopsy, it is rarely encountered 
during life — probably because it is difficult and dangerous to pass an oesophagoscope 
through a mahgnant stricture and so diagnose a growth lower down. Guisez^® 
has described two cases of multiple ulcers of 


the oesophagus seen during life — one case with 
three ulcers, and one with two. Chevalier 
Jackson- saw multiple ulcers twice only in a 
series of 671 cases. Souttar^^ states that these 
neoplastic upshoots may give rise to multiple 
strictures of the cESophagus, and an illustration 
of this complication is reproduced in Fig. 76. 
Four cases of multiple oesophageal ulcers 
occurred in the present series, two of which 
have been reported elsewhere.^^ Briefly they 
were as follows : — 

Case 9. — G. B., female, aged 46 years. Gave 
a history of four months’ dysphagia. X rays, 
oesophagoscopy, and biopsy showed an annular 
carcinomatous ulcer 10 m. from the incisor teeth. 
Radon seeds were inserted. Three months later 
she returned with a malignant stricture situated at 
12 m. from the inasor teeth, the original ulcer being 
healed as a fibrous stricture. 

Case 10. — J. O., male, aged 65 years. Com- 
plamed of dysphagia of mne months’ duration. 
CEsophagoscopy showed ulcers situated at 7J in and 
ilj m. from the incisor teeth. Sm'ppings from 
both ulcers were reported to be epitheliomatous by 
Professor Beattie. 

Case I. — W. A. B., male, aged 60 years. Came 
to hospital suffering from bilateral recurrent nerve 
paralysis, and his symptoms have been described 
above. He was very emaciated ; and X-ray examin- 
ation by Dr. Whitaker demonstrated two strictures 
of the oesophagus {Fig. 76). CEsophagoscopy showed 
a malignant stricture at the entrance of the oeso- 
phagus and another situated at 13 in. from the 



incisor teeth. Biopsy proved both growths to be 


epitheliomatous. 


Fig. 77 . — Case 11. A, Supenor ulcer; 
B, Inferior ulcer. 


Case II. — ^R. W., male, aged 62 years. Com- 
plained of dysphagia of eight weeks’ duration. X rays showed a ‘ stricture, probably malig- 
nant, of upper third of the oesophagus.’ CEsophagoscopy demonstrated a submucous non- 
ulcerated growth 8| in. from the incisors and a large annular malignant stricture at the lower 
end of the oesophagus. This patient died four months later and autopsy showed a small 
growth of the upper third of the (Esophagus fust beginnmg to ulcerate, and a large ulcerated 
growth of the lower third {Fig. 77). Many of the mediastinal strucnures were involved by 
c\tra-(Esophageal growth — pleura:, pericardium, etc. — and there were numerous glandular 
secondaries in the coeh’ac Ijanphatic group. 
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Multiple strictures may also be caused by pressure of enlarged metastatic 
glands. Keefer^® has reported such a case. (Esophageal ohstruction due to a 
secondary glandular mass occurred in one case of the present series {Case 13) which is 
reported later. This was observed only at autopsy and was not diagnosed during life. 

There can be no doubt that lymphatic glandular deposits and lymphatic 
extension to more distant organs is commonly seen at autopsy — ^yet the question 
of the frequency of secondary lymphatic involvement is unsettled and is fully 
discussed by Abel,’ Souttar,® and Watson.^ Only 13 cases of the present series 
have come to autopsy, and of these 10 showed macroscopic lymphatic-gland involve- 
ment in the thorax and/or in the abdomen. The presence of metastatic glands is 
not often recognized during life, as the patients usually succumb before recognizable 
symptoms attributable to glandular enlargement become manifest. Souttar^® has 
stated that masses of enlarged glands may become manifest in the neck or epigas- 
trium of patients suffering from carcinoma of the oesophagus, and Chevaher Jackson- 
recorded that out of a series of 671 cases in 16 the oesophageal lesion gave rise to no 
symptoms and was only discovered in seeking for a cause of cervical adenopathy. 

Five cases occurred in the present series : — 

Case 12. — F. E., female, aged 53 years. Referred from Mr. W. R. Williams’s Clinic 
for investigation, with enlarged palpable glands in her left supraclavicular triangle. The 
enlargement was of six weeks’ duration, and the patient made no complaint of dysphagia until 
questioned. X rays showed some delay of opaque paste at the upper end of the oesophagus, 
suggestive of a post-cricoid carcinoma. CEsophagoscopy revealed a maUgnant ulcer of the 
oesophagus immediately below the cricoid. 

The remaining four cases have already been mentioned and were males suffer- 
ing from right recurrent-nerve palsy. In all four cases the growths were situated 
in the lower third of the oesophagus, and it is reasonable to asstune that the nerve 
lesions were due to pressure or involvement by glandular metastases. 

BLOOD-STREAM SPREAD 

Venous spread is probably rare. AbeF has recounted the findings of 
Leichenstein, who observed a case in which direct extension took place along the 
azygos vein to the superior vena cava and thence to the right auricle and right 
ventricle ; and Souttar® has recorded the post-mortem findings in a male patient 
aged 62 years who exhibited no signs of carcinoma of the oesophagus during life, 
but at autopsy a large oesophageal carcinoma was found with metastases in the 
cerebellum. 

One case of the present series is probably an example of blood-borne spread : — 

Case 13. — M. A. B., female, aged 54 years. Stated that she had pain in her chest for 
two months when swallowing. X rays, cesophagoscopy, and biopsy showed a malignant ulcer 
of her oesophagus at 9 in. from the incisor teeth. This was treated with radium. A month 
later she complained of a lump on her right hip, and she entered another hospital, where she 
died seven months later. I am indebted to Professor T. B. Davie for the following post- 
mortem report : ‘ Thorax ; large secondary mass growing in eleventh rib right up to vertebral 
column — ^pleural surface not involved. Lungs : one secondary mass near left apex involving 
lung tissue but possibly only secondarily from a gland metastasis. This mass is adherent 
to the outside of the oesophagus and is visible from within the oesophageal lumen as a protuber- 
ance just above the tracheal bifurcation. CEsophagus : no present ulceration anywhere. At 
level of tracheal bifurcation the lumen is slightly obstructed by protuberance inward over 
adherent gland mass — no defim'te scar within the oesophagus. Abdomen ; one gland mass 
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on lesser curvature just below diaphragm. No growth in stomach. Liver, kidneys, and 
spleen : all normal. Adrenals : left involved in malignant metastases. Bones : large me 
stasis on surface of right iliac bone eroding bone substance. 

SPREAD BY IMPLANTATION 

Spread by implantation, is rare, and when this does occur in the oesopha^s itself 
it is impossible to state definitely without a careful microscopical examination that 
the secondary lesion is not due to spread by the deep l5miphatics as described above. 

Two cases of undoubted implantation spread occurred in the present series, 
and a third case is described which appeared to be an example of endo-cesophageal 
spread by this method. One of the former cases has been recorded elsewhere.®^ 



Fig. 78 — Case 15 Multiple oral neoplastic ulcei^ associated \nth carcinoma 
of the asophag;us. 

Case 14. — ^R. K., male, aged 62 years. Was treated at the Royal Southern Hospital with 
radium in November, 1932, for a carcinomatous stricture of the (esophagus at 13^ in. ftom 
the incisor teeth. In February, 1933, radium was applied to a carcinoma of the left side of 
his tongue by Mr. R. Kennon at the Liverpool Royal Infirmary. He died in August, 1933, 
with numerous metastases from the lingual and oesophageal primaries. 

The second case was seen more recently by the courtesy of Mr. W. R. 
Williams ; — 

Case 15. — H. H., male, aged 62 years. Stated that four months previously he first noticed 
some cfiffiimlty when swallowing. Two months later he had suffered from bronchitis and 
pleurisy, since when swallowing had been more difiicult, and he could only take thick h'quids 
at the time of his admission to hospital. A lump had appeared in the left side of his neck 
two months ago and on the right side six weeks ago — neither of which was painful. His 
throat had been sore for the past three weeks. Examination showed a large neoplastic ulcer 
involving the right anterior faucial pillar, hard palate, and buccal surface of the right cheek ,- 
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and a smaller ulcer of the buccal mucosa situated at the region of the junction of the ascending 
and horizontal rami of the mandible {Fig. 78). There were hard fixed masses of inoperable 
glands situated in both anterior triangles. X-ray examination of the oesophagus disclosed 
a ‘ hold-up of barium at level of seventh dorsal vertebra due to malignant stricmre of oeso- 
phagus — ? specific.’ Blood Wassermann reaction was negative. CEsophagoscopy revealed 
an extensive annular carcinomatous stricture of the oesophagus 13 in. from the incisor teeth. 
Snippings from both faucial ulcers and from the oesophageal growth were reported by 
Dr. R. Mole to be epitheliomatous. A Souttar’s tube was inserted through the stricture, but 
the patient died two months later. No autopsy was obtained. 

The third case exhibited what appeared to be an implantation growth in the 
oesophagus itself— this was a presumptive diagnosis only, as it was impossible to 
prove that the spread was not due to lymphatic permeation : — 

Complained of a ‘ feeling of something in his 
throat’ when swallowing of four weeks’ dura- 
tion. X rays demonstrated a partial hold-up 
immediately below the cricoid. CEsophago- 
scopy showed a prohferating ulcer of the 
anterior wall of the oesophagus 7J in. from the 
incisor teeth. Immediately opposite to this on 
the posterior wall was a small solitary nodule 
of growth (Fig. 79). The mucous membrane 
separating the growths was normal. There 
appeared to be no infiltration of these areas, 
and the nodule suggested a surface infection 
— a true implantation growth. 

The two former cases are very 
unusual, and I can find only one reference 
to proved implantation secondary growths 
from an oesophageal carcinoma. Hoche®^ 
described a case in which an epithelioma 
arose on a gastric ulcer in a patient 
suffering from carcinoma of the oeso- 
phagus. 

CACHEXIA 

Five patients of the present series arrived at hospital in an advanced state of 
starvation and exhaustion. All were considered to be tmfit for palhative treatment, 
even by dilatation or intubation. Four cases were admitted forthwith and treated 
with sedatives and proctoclysis. The fifth case was sent home to await admission, 
but he was found dead in bed on the following day. 

SURGICAL REMOVAL 

Only one patient of the present series of 100 cases was considered suitable 
for an attempt at excision, but operation proved the growth to be too extensive 
for removal. The case was examined by the kindness of Mr. C. A. Wells, who 
subsequently operated : — 

Case 17. — P. H., male, aged 44 years, gave a history of four months’ dysphagia. X-ray 
report : ‘ Hold-up at extreme upper end of oesophagus.’ CEsophagoscopy showed the upper 
edge of a proliferating neoplasm i in. below the cricoid. The visible grotvth appeared to 
be situated on the right lateral wall and suggested a comparatively localized lesion. The 


Case 16. — \V. P., male, aged 62 years. 


V V 

* . ^ ’ • 

- * 


Fig. 79 . — Cass 16. Multiple growths of 
oesophagus. 
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CESophagoscope was not passed through the neoplastic area. A gastrostomy was performed 
by Mr. Wells, who later exposed the upper oesophagus through a right cervical incision, 
intending to use a Trotter’s skin-flap. The growth was found to be very extensive, passing 
down for some inches into the mediastinum and adhering to and infiltrating all the neighbour- 
ing prevertebral structures. The operation was abandoned and two days later a leak from 
the oesophagus into the neck wound became manifest. The patient died within a short period. 
No autopsy was performed. 


COMMENTARY 

The case histories of 100 cases of carcinoma of the oesophagus have been 
examined in order to ascertain the reason for the non-performance of radical surgical 
treatment. 

Of this series in one case excision of the tumour was contemplated, but 
operation proved the lesion to be too extensive for removal. Severe cachexia and 
exhaustion was shown by five patients on their arrival at hospital so that simple 
alleviation only of their sufiering until death was possible. In 65 cases X rays and 
oesophagoscopy revealed so extensive a local lesion that palliative treatment alone 
was considered to be feasible. In 29 cases evidence of spread of the growth was 
present at or about the time of the first application for treatment. 

This latter figure is a surprisingly high one, and the findings bear witness to 
the tragedy of late diagnosis. The loss in this marmer of valuable time is due 
largely to lack of appreciation by the general public of the gravity of any abnor- 
mality of the aa of swallowing, and of the necessity at the first occurrence of such 
complaint for a complete clinical, radiographic, cesophagoscopic, and bronchoscopic 
investigation. This will cert ainl y involve the performance of many examinations 
with negative results, but it is the only routine by which at present the early case 
can be discovered. No investigation of a suspected case of oesophageal neoplasm 
is complete wi±out direct inspection of the trachea and larger bronchi, and this 
procedure should be carried out at whatever level the oesophageal lesion is situated, 
as not only may the primary grownh involve any portion of the lower respiratory 
tract, but such a complication may be due to invasion from metastases. 

The course of carcinoma of the oesophagus can be divided clinically into three 
phases : — 

1. The latent period — which is symptomless and of tmknown duration. 

2. The ‘ symptom ’ period — ^i.e., the time lost between the incidence of the 
earliest symptoms and the date of a definite diagnosis. This period averages 
57 months. 

3- The ‘ manifest ’ period, i.e., the survival time of the patient from the date 
of diagnosis until death. This period averages 5-14 months. 

Chevalier Jackson,^ who has tabulated the early symptoms of carcinoma of the 
oesophagus, is of the opinion — ^with which all those who are interested in the subject 
will agree — that in medical education the importance of the so-called late symptoms 
should be minimized, whereas the description of the early symptoms, which has 
not yet found its way into text-books, should be emphasized. He has further 
stated^^ that ‘ not imtil every patient who complains of cervical, retro-sternal or 
epigastnc abnormal sensation is regarded not as neurotic but as possibly cancerous, 
will the surgeon have a chance.’ 

The results of the above analysis are not submitted as a discouragement to 
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attempts at radical surgical methods. That such methods are firmly established 
on a secure technique is evidenced by the brilliant achievements of British and 
Continental surgeons — of the former Professor Grey Turner^® and Air. King^® 
recently have reported successful cases of removal of the entire thoracic oesophagus. 
The findings, however, would indicate that if diagnosis was made at the onset of 
the ‘ symptom ’ period, then Abel’s contention that at least one case out of every 
four could be cured by radical surgical methods might be tenable. 

In addition to the acknowledgements made in the text, I am indebted to my 
colleagues at the Royal Southern Hospital for permission to examine and treat their 
cases, and particularly are my thanks due to Drs. J. H. Mather, R. E. Roberts, 
P. Whitaker, and A. E. Coimolly for numerous expert X-ray examinations without 
which it would have been impossible to record these notes. 
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INTRAVENOUS INJECTION OF HYPERTONIC SODIUM 
CHLORIDE SOLUTION IN THE TREATMENT OF SOME 
CONDITIONS OF LOW BLOOD-PRESSURE 

By JOAN B. WALKER, Leicester 

Hypertonic sodium chloride solution has been used intravenously for several 
diflferent pmposes. It has been given to reduce an increased intracranial pressure 
from oedema or hemorrhage to promote intestinal motility in cases of paralytic 
ileus and in cholera^ it has been given in order to attract water to the blood, which 
is viscous owing to extreme dehydration of the body. It has not been in general 
use for the purpose of raising a lowered blood-pressure, although it has been 
suggested by Graham^ that a pint of i-2 per cent sodium chloride should be given 
to raise the blood-pressure in diabetic coma, as in this condition the tissues lack 
water and chlorine, and sodium chloride also helps to neutralize acetone bodies. 
Other workers have put forward objections to the use of hypertonic solutions in 
the treatment of shock. Bayliss,® in his Oliver Sharpey Lectures of 1918, reviewed 
the physiological and therapeutic action of various solutions that could be employed 
by intravenous injection for the treatment of woimd shock. He came to the 
conclusion that a hypertonic solution of sodium chloride was inadvisable as he 
found the effea transitory and he had noticed unpleasant symptoms of gasping 
respiration and slowing of the heart. He stated that he believed it undesirable 
to add to the saline content of the organism, which is an interesting observation 
when considering the recent treatment of Addison’s disease, with its associated low 
blood-pressure, by sodium chloride.® " If it is undesirable to add to, it seems 
essential to maintain, the balance of circulating sodium chloride, both on accoimt of 
its chemical and of its physical properties. 

MacFee and Baldridge,® also when considering the infusion treatment of shock, 
state that they ‘ see small logic in the use of hypertonic solutions ’, because of the 
temporary hydrcemia, rapid excretion by the kidneys, and finally a loss rather than 
gain of fluid. 

Cushing and Foley® find that the raised blood-pressure may be an objection 
to the use of hypertonic saline intravenously for reducing intracranial tension. 

With due regard for the objections mentioned above, the present series of 
observations were made on 53 cases. In 49 of these hypertonic s alin e was injected 
mtravenously with the object of raising a lowered blood-pressure before, during, 
or after operation. Most cases received 40 c.c. of a 30 per cent solution (12 grm.) 
of sodium chloride. Blood-pressure records were kept which show the rapidity 
and duration of the reaction. 

The two cases which suggested the possibility of using small quantities of 
strongly hjpertonic salt solution for its rapid stimulating effect on the circulation 
happened to occur on the same day. In the first case 30 c.c. of 30 per cent sodium 
chloride solution were injected intravenously, with the aim of reducing intracranial 
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tension to close the dura following an exploratory operation for cerebral tumour. 
A record had been kept for over two hours and the systolic blood-pressure had 
been between 140 and 130 mm. Hg. Within five minutes of the injection it rose 
from 130 to 165, but the effect was transitory. 

Fig. 80 shows the record of the second case — that of a woman aged 60. Spinal 
antesthesia was administered for laparotomy. Paralytic ileus due to pneumococcal 
peritom’tis was subsequently found. There was severe initial shock ; the systolic 
blood-pressure fell from 140 to 70 mm. Hg : 40 c.c. of 30 per cent NaCl solution 
were injected intravenously. This time, with the morning’s case in min d, it was 
hoped that there would be the same quick rise in blood-pressure ; also there was 
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outside the body were thought to be particularly suitable. It was with regard to 
the problem of making spinal antesthesia as safe for the patient as it makes 
operating easy for the surgeon that this investigation was undertaken, and with 
special reference to the use of spinal anresthesia for acute intestinal obstruction. 
In these cases it is of great value, but it may be dangerous for the patient who is 
already very ill. The advantages are that it ensures absolute muscular relaxation, 
which can otherwise only be obtained by deep inhalation anresthesia of toxic 
substances undesirable for a toxic patient. It is safer for the patient to be conscious 
and able to cough and so avoid inhaling regurgitated material. The distension of 
the intestines is reduced and they are not extruded from the wound with each 
respiration. Paralysis of the sympathetics by spinal anesthesia may cause an 
evacuation of the bowels as soon as the obstruction is removed. This is desirable 
in preventing further absorption of toxins from the fluid contents of the intestines. 
Breathing is quiet with spinal anesthesia, since the intercostal nerves are blocked 
to a definite level, and there is no straining when the peritoneum is closed. The 
serious disadvantage in using spinal anesthesia is the considerable fall in blood- 
pressure coincident with the onset of anesthesia. In a case of intestinal obstruction 
the patient is already in a condition of shock with dehydration and loss of chlorides 
from the blood by vomiting, and poisoned by the absorption of toxins frcm the 
intestinal contents. He is in no condition to stand any further lowering of his 
blood-pressure. 

THE TYPE OF SHOCK IN SPINAL ANiESTHESIA 

In 300 cases operated upon under spinal anesthesia, in 157 (32-3 per cent) 
there was an initial fall in blood-pressure before the operation began in spite of 
some stimulating drug having been injeaed prophylactic^y. Even in an averagely 
healthy patient who, for example, is having an interim appendicectomy performed, 
there is generally a tendency for the blood-pressure to be lowered for ten to fifteen 
minutes after the intrathecal injection of the anesthetic solution. This appears 
to bear no relation to the drug used nor to its specific gravity, but depends upon 
the level of anesthesia and muscular paralysis produced. In the group of 300 cases 
mentioned above, there was little or no anesthesia produced in 42 cases (14 per cent). 
In only 2 of these was there a fall in blood-pressime before the operation began. 
’ILe sudden hypotension may cause pallor, sweating, nausea, retching or vomiting, 
with anxiety, restlessness, or delirium. When this condition, described by Quarella^® 
as the storm ’, is due to the ansesthesia alone spontaneous recovery may be expected 
to take place in twenty-five to thirty minutes. For this reason Sebrechts^^ states 
Aat it is dangerous to begin to operate within thirty-five minutes of the intrathecal 
mjecuon. Howard Jones^- explained the collapse by the absorption of the 
anesthetic drug into the general circulation, but absorption from the cerebrospinal 
fluid to the blood is slow. In the cases of failed spinal ansesthesia where, although 
the usual quantity of anesthetic has been injected with the usual technique, httle 
or no anesthesia or paralysis of muscles occurs, there is the same opportunity for 
^orption from the cerebrospinal flmd, but no fall in blood-pressure is recorded, 
t he possibility of puncmring a vein on performing lumbar puncture, and injecting 
directly into it, could only occur with faulty technique, by not allowing a flow of 
clear cerebrospinal fluid before making the injection. This explanation of the 
collapse is not the most probable one. 
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The condition of shock coincides with the rapid onset of anaesthesia and flaccid 
paralysis of more than half of the muscles of the body. The two factors which 
appear to determine the distribution of the volume of circulating blood at this time 
are, firstly, the extensive flaccid muscular paralysis, and, secondly, paralysis of the 
sympathetics. Blood may stagnate in the vessels of the affected skeletaJ muscles, 
and in the dilated vessels of the splanchnic area, with exudation of plasma into the 
tissue spaces. The volume of circulating blood is reduced and is more concentrated. 
There is a natural tendency to restore the circulating blood-volmne by drawing 
on the fluid reserves of the body and the recovery phase sets in. 

In experimental shock Blalock^^ found that there was accumulation of blood 
with local loss of plasma in the traumatized areas on comparing the weights of the 
crushed hind limb of a dog with its normal fellow. He found that trauma never 
reduced the blood-pressure to a shock level without causing the loss of enough blood 
and plasma into the traumatized area to account for this fall. This work was 
confirmed by Holt and Macdonald.^* Their experimental findings seem to 
correspond with the apparent distribution of blood at the onset of spinal anesthesia, 
although at present absolute proof is lacking. A small practical point supporting 
this view is mentioned by Hughes,^® who finds that by bandaging the lower limbs 
striking falls in blood-pressiure are prevented. The part played by the adrenal 
cortex and medulla in the production of this condition of shock can only be suggested 
by analogy with the circulatory collapse and hypotension of Addison’s disease, 
which it resembles. 

METHODS USED IN THE PREVENTION AND TREATMENT OF THE 
FALL IN BLOOD-PRESSURE IN SPINAL ANAESTHESIA 

Blood-pressure may be raised by : (i) Increasing the force of the heart’s 
contraction ; (2) Increasing the peripheral resistance by vasoconstriction ; 

(3) Increasing the depth of respiration 5 (4) Increasing the volume of the blood 
circulating. 

Prophylactic injection of a pressor substance is the method commonly used to 
prevent the initial fall in blood-pressure. Some of the proprietary preparations 
of novocain contain adrenaUn or strychnine, so that it is all given intrathecaUy. 
This seems to be of doubtful value because of the slow absorption of drugs from 
the cerebrospinal fluid into the general circulation. Ephedrine has been given alone 
or combined with a local antesthetic solution for injection subcutaneously and 
intramuscularly at the site of the proposed Imnbar puncture. It has been found 
to have a better stimulating effect on the circulation in a dose of li gr. in preference 
to two or more smaller doses. It should be given at the same time as the spinal 
antesthetic, or before, so that its maximum effect coincides with the onset of 
ansesthesia. Given later it frequently fails to raise a lowered blood-pressure, and 
the pressor effect is less with repeated injections. Racedrin (Bayer), racemic 
ephedrine, appears to be more rehable in its action. 

Adrenahn and pituitrin are too powerful and too transient in their action to 
be of routine use, but may occasionally be of use in a sudden emergency. Coramine 
(Clayton Anilin e Company) has been foimd to be a powerful respiratory stimulant 
without any following circulatory depression,^® but it should be given in full doses 
of 3 to 4 or 5 c.c. intramuscularly or intravenously where there is severe collapse. 
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Icoral (Bayer), a solution of two synthetic bases — one like lobeline with 
a stimulating action on the respiratory centre, the other like ephedrine — stimulates 
the circulation but is more powerful, and the action takes place in five or ten minutes 
and lasts longer. 

These methods of raising the blood-pressure by means of possibly some slight 
stimulation of the cardiac muscle, but chiefly by constricting the arterioles and 
raising the peripheral resistance, may be best employed prophylactically. If there 
is constriction of the arterioles at the onset of aneesthesia, there is less opportunity 
for the blood to stagnate in the paralysed lower limbs, but the spinal antesthetic 
paralyses the sympathetics, antagonming the action of the drugs injected unless they 
are working very strongly first. 

An objection to the use of vasoconstrictors for raising the blood-pressure when 
shock has occurred is that the ox}'gen supply to the tissues is diminished by virtue 
of the constriction, and this at a time when more oxygen is required. 

Increased depth of respiration raises the blood-pressure firstly by the increased 
action of the diaphragm. The suction of the thoracic contents aids the return of 
venous blood to the heart; a greater volume is pumped with each beat and the 
heart’s output is increased. Secondly, there is increased oxygenation of all the 
tissues, including the heart muscle by the coronary arteries, and the adrenals, as 
pointed out by Flinti" in his article on the use of carbon dioxide for this purpose. 
Some of the drugs discussed previously owe their action on the blood-pressure in 
part to their action on the respiratory centre in the medulla. 

The continuous administration of varying percentages of carbon dioxide and 
oxygen increases the depth of respiration by direct action on the respiratory centre, 
and will raise the blood-pressure some 20 to 30 mm. Hg. This will not be sufficient 
to combat severe shock with very low readffigs. 

Pure oxygen inhalation produces a rise in systolic blood-pressure without 
increased depth of respiration. Improved oxygenation of all the tissues will account 
for this. 

Nitrous oxide and oxygen ansesthesia has also been found beneficial in raising 
the blood-pressure, owing to several combined factors. Nitrous oxide itself in small 
quantities has a stimulating effect ; oxygen is then supplied with it and acts in the 
same way ; a re-breathing bag is usually employed for administration, therefore 
a certain percentage of carbon dioxide is present and exerts its similar effect. Lastly, 
the fact that the patient is now completely unconscious means that there can be 
no further psychic shock. 

The posture of the patient may be mentioned at this point, as it may affect the 
respiratory movements. A great deal of attention has been paid in the past to the 
position of the patient while a dmini stering and main tainin g spinal anesthesia. A 
certain amount of care and common sense is required on account of the relative 
density of the fluids used and the action of gravity affecting the spread of anesthetic 
fluid. After about twenty minutes the anesthesia appears to become fixed and the 
patient may be moved into the position most convenient for the surgeon. It is 
customary to treat shocked patients by blocking the foot of the bed, or by^ using 
the Trendelenburg position on the operating-table to encourage the circulation to 
the brain and vital centres. A tilt of 5° or 10° usually helps the patient, but a steeper 
incline, although strongly recommended by some authorities, may have the opposite 
effect to that desired. The action of the diaphragm may be impeded by the weight 
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of the abdominal contents, and this is particularly true with obese patients whose 
hearts are loaded with fat. The venous return to the heart is not so good, and 
sometimes the lower blood-pressure records are met when the patient is steeply 
tilted. 

The question of the volume of fluid in the circulation being maintained at 
a normal level is of great importance. When the fluid is actually lost from the body 
by hemorrhage, it is best restored by transfusion of whole blood. When this cannot 
be obtained, isotonic saline solution with gum acacia, the colloidal properties^ of 
which prevent the passage of the solution out of the circulation, may be given 
intravenously instead, but it lacks hemoglobin and antibodies of value in the recovery 
phase. These are the measures preferred at the end of a long operation where there 
has been blood-loss. 

In cases of intestinal obstruction fluid and salt are lost from the body by 
vomiting. There is thus a condition of dehydration with exudation of plasma into 
the tissue spaces leaving behind a diminished volume of blood in the circulation with 
a high percentage of haemoglobin, a raised blood-urea, and lowered chloride content. 
Before operation the condition' is improved and the blood-pressure raised to some 
degree by the infusion of one or more pints of isotonic saline. Of interest in 
coimection with the rate at which normal saline leaves the circulation is the experi- 
mental work of Boycott,^^ and also of Smith and Mendel.^® They injected Ringer’s 
solution into the jugular vein of rabbits without bleeding them. The dilution of 
the blood was tested at five-minute intervals and showed that it had returned to 
the normal volume in twenty-five minutes ; 67 per cent of the fluid escaped within 
five minutes, and there was no oedema or pleural effusion. Engels®® found that 
the muscles, which are approximately 40 per cent of the total body weight, contained 
60 per cent of the fluid after intravenous injection. He was using dogs which had 
been deprived of water and food for four days. Whether the solution is used with 
gum acacia or not, when the spinal anaesthetic is administered the blood-pressure 
is likely to become lowered as it takes effect, but probably not to the same extent 
as without a preliminary intravenous infusion. Other factors play their part and 
must be considered — namely, the age and nutrition of the patient, the length of time 
the obstruction has been present, and its position. 

For the reason that under spinal anaesthesia there appears to be a temporary 
loss of fluid from the circulation into the paralysed muscles and tissue spaces and 
not an actual loss of fluid from the body, it seems reasonable to use a small quantity 
of strongly hypertonic sodium chloride solution which as an electrolyte exerts a high 
osmotic pressure and rapidly restores fluid to the circulation and tides over a period 
of crisis. No extra fluid volume is used which can embarrass the heart’s action, 
and no vasoconstriction occurs to diminish the oxygen supply to the tissues. 

On injecting 40 c.c. of 30 per cent sodium chloride solution into a vein in a 
patient suffering from the initial collapse following spinal anmsthesia, there is usually 
a dramatic response in five minutes which is more rapid than any found with the 
circulatory stimulant drugs mentioned above. The patient, instead of being restless, 
anxious, sweating, retching, and cyanosed, becomes pink, takes a deep breath, and 
if conscious will be comfortable and tell you he feels better. The pulse, from being 
impalpable or very weak, increases in volume and becomes slower in rate. This 
can be checked by blood-pressure readings taken at two-and-a-half-minute intervals 
after the injection. The systolic pressure rises rapidly and there is a greater 
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pulse-pressure. The clinical picture resembles ver\" closely the response of a patient 
■with Addison’s disease in crisis to treatment with intravenous sodium chloride 
and cortical adrenal extract, the difference being that in the cases under consideration 
the adrenal glands are presumably not permanently diseased, but may be temporarily 
disturbed. 

SOME PHYSIOLOGICAL EFFECTS OF HYPERTONIC SODIUM 

CHLORIDE 

When h}'pertonic sodium chloride solution is injected into a vein it exerts 
a high osmotic pressure. Water is drawn from the tissues into the circulation 
during the period when the plasma is hj-pertonic.-* There is a transitory increase 
in the plasma volume and dilution of the plasma proteins. The colloidal osmotic 
pressure is reduced, diuresis results, and the blood-volume may then fall below 
normal by the water lost in the urine. The diuresis itself may be of use in 
helping the body to get rid of acid products and toxic substances produced while 
there is diminished activity of all tissues during the period of shock when there is 
a reduced oxygen supply and consequent accumulation of waste material. 

Hypothetically sodium chloride may combine with toxin to form a non-toxic 
product, ■with a resulting alkalosis. Richet, quoted by Barber and Oriel,— has shown 
that experimental anaphylactic shock could be prevented by the previous injection 
of sodium chloride. It has, on the other hand, been shown experimentally that 
the flow of urine which follows the intravenous injection of hj'pertonic saline is 
checked if a condition of acidosis is produced. The urmmia syndrome^ occurs 
through a disturbance in the balance of acid base and mineral salt. No cases of 
ur$mia were noted in the present series of cases, but blood-urea estimations were not 
made. Those deaths occurring soon after operation were in cases which were almost 
hopeless operative risks and could not be attributed to hypertonic sodium chloride. 

There is a change in colour on increasing the sodium chloride^^ in plasma. 
Varying carbon dioxide tension in the blood alters the distribution of chlorine as 
well as HCO, between cells and plasma. If the carbon dioxide tension is raised, 
more H^CO. is formed, combining vrith part of the base previously boimd by 
hemoglobin, forming potassium bicarbonate in place of potassium hsmoglobinate. 
The electrolytic action of NaCl may cause a reversal of the reduced hsmoglobin 
to normal oxyhemoglobin. Clinically the rapid change from pallor and cyanosis 
to a pink colour is seen immediately in the face and hands when extra sodium chloride 
has been given. The explanation may not be entirely chemical, but in part due 
to the raised blood-pressure causing better oxygenation of the blood in the lungs. 

A complaint of thirst is made by many patients soon after the injection of 
h>-pertonic saline. The drjmess of the throat and defective secretion of sahva may 
be explained by the osmotic mechanism of the secretory cells by which water is 
passed from the blood to the ducts functioning under greater difficulties becatise more 
work is required to remove water from a concentrated solution than from a dilute. 

Sudden severe headache may occur immediately after the intravenous injection 
has been made, and must be attributed not so much to the sudden lowering of 
intracranial tension as to the sudden increased blood-supply to the brain before 
the change in flow of cerebrospinal fluid occurs.-^ It is a very temporary headache 
and usually has passed off within ten minutes and does not recur. 
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Increased peristalsis and evacuation of the bowels occurred in a relatively 
low percentage of cases, but the small intestine may empty itself into the large bowel 
without complete evacuation. Necrosis of the skin occurred in 3 cases where a 
small quantity of the hypertonic saline was injected subcutaneously by an error 
of technique. The skin becomes dehydrated and changes colour from normal to 
dead white to brown within a few minutes. Later a slough separates. Thrombosis 
of a vein occurred in two cases where small veins were used and the injection was 
made with dilEculty and slowness. No thrombosis occurred where large-sized 
veins were used such as those at the bend of the elbow. 

CASE RECORDS 

Of 53 cases where the blood-pressure was recorded after the intravenous 
injection of hypertonic sodium chloride solution, 39 were operated upon under 


Table I . — ^Nineteen Cases treated by Intravenous Injection of 30 per cent Sodium 
Chloride for Shock occurring during Operation for Intestinal Obstruction performed 

UNDER Spinal Aniesthesia 






Systolic 

c c 

Systolic Pressure 





Initial 

Blood- 

OF 





Case 

No 







OEX AND 

Age 

Blood- 

pressure 

Pressure 

BEFORE 

NaCl 

30 PER 
CENT 
NaCl 



30 I 
nun 1 
after 

Resiarks 

2 

F. 

60 

140 /lOO 

1 

70 

40 

120 

130 

140 

Gum saline followed on 

6* 

M. 

75 

110/60 

' zero 

50 

100 


140 

Coramme and pituitrin no acuon 










m 25 minutes 

7* 

M. 

59 

I40/IOO 

60 

40 

105 

no 

120 

1 Blood-sodium during shock = 311 

1 Blood-chlorme dunng shock = 347 

9* 

M. 

52 

I70/IOO 

85 

40 

160 

180 

140 

i Blood-sodium dunng shock = 302 
' Blood-chlorine during shock = 385 

10 

F. 

46 

130/80 

80 

40 

100 

100 

80 

Blood-sodium during shock = 344 

12 

F. 

22 

115/90 

50 

30 

70 

70 1 

— 

Evipan-sodium anseslhesia m addition 

14* 

M. 

73 

105/70 

105 

30 

150 

..5 

140 

Injection made before spinal anss- 






80 

15% 

40 

30% 

30 



thesia 

15* 

21* 

F. 

F. 

54 

30 

I60/I00 

115/80 

1 5° 1 
l6oi 

60 

|6o 

[ 80 
100 

60 ' 

70 

100 ; 

1 

[Responded to icoral rather than to 
f NaCl 

Shock developed towards end of 

22 

F. 

76 

140/80 

zero 

40 

80 

50 

■ 

1 u^erdLiuii 

Died 2 hours later 

27 

M. 

73 

145/80 

140/100. 

60 

<0 1 

80 

80 


Died 6 hours later 

30* 

M. 

33 

70 

40 

100 

120 

80 

Followed by gum sahne 

32 

F. 

83 

140 'go 

60 

40 

120 

200 

150 

Combined action with icoral pre- 





viously injected but which had 
shown no effect in 5 minutes 






33 

M. 

53 

120 /65 

50 

40 

— 

100 

120 


36 

M. 

21 

120/70 

80 

40 

no 

115 

100 

Previous injection of 40 c c 50 per 

37* 

M. 

5^1 

145/80 

70 

40 

no 

125 

— 








cent glucose 

38* 

F 

52 

160/100 

zero 

40 

ICO 

no 

100 

Previous injection of 8o c c 50 

39* 

F. 

49 

120/70 

95 

40 

150 

175 

— 









cent glucose 

48 

F. 

69 

130 /70 

60 

40 

100 

no j 

100 



* Detailed chart of systohc and diastolic blood-pressure given The pulse-rate record has been omitted for 

the sake of clanty 
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spinal anesthesia, and 19 of these were for intestinal obstruction. There were 6 
operations for cerebral decompression under nitrous ojude and oxygen anesthesia, 
4 other cases under gas and oxj^gen, and 2 under local anesthesia. There were 
2 post-operative cases. The records will be considered in these groups for better 
comparison. 

Among the group of operations for intestinal obstruction, in 3 cases (Cases 7, 
9, and 10) blood was taken for the estimation of sodium and chlorine at the time 
when the blood-pressure was low. The figures obtained were 311, 302, 344 mgrm. 
sodium per too c.c. serum respectively. It was hoped to have continued these 
investigations with estimations of htemoglobin, blood-urea, and blood-sugar, but 
practical difiBculties make it impossible at present. 


9 p.B. IS 30 45 in Ti.ri.l5 30 1 B.r., 15 30 45 Z. 1 



Fig. 6. Aiale, aged 75. Fig. 82.— Coie 7. Male, aged 59. 

Gall-Stone iletis. Adhesions. 


Case 6 is of interest in that 2 c.c. of racedrin given with the spinal ancesthetic 
and I c.c. of coramine and J c.c. of pituitrin had no effect even after twenty minutes, 
ut 50 c.c. of 30 per cent sodium chloride raised the systolic pressure from zero 
to too nun. Hg in five minutes, with rapid recovety of the patient. The anmsthesia 
m this case was to a high level; presumably the hj'pertonic saline mobilized fluid 
ftom the paralysed muscles. 
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Fig. 87 . — Case 30. ^vlale, aged 32. Ileostomy 
for intussusception. 


Fig. 89 — Case 38. Female, aged 52. Strangulated 
ingiunal hernia. 



Fig SS — Case 37. Alale, aged 54. 

inguinal hernia. 


Strangulated 



prJnWnft. tsaicl. 
CojullUon, good. 
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Case 14 shows the effect of gas and oxygen in raising the blood-pressure. 

Case 15 shows that 80 c.c. of 15 per cent sodium chloride had very httle effea 
40 c.c. of 30 per cent raised the systolic pressure by 30 mm. Hg by its greater osmouc 
pressure, but in this case a cardiovascular stimulant was needed and 2 c.c. of icoral 
restored the blood-pressure to its normal level. 

Cases 37 and 39 show the less powerful effect of a non-electrolytic soluuon 
even when hypertonic ; 40 c.c. and 80 c.c. of 50 per cent glucose were injected 
intravenously, but neither raised the blood-pressure to the same level as 40 c.c. of 
30 per cent sodium chloride which was given later. 


Table II . — ^Twenty Cases of Shock occurring during Spinal Anesthesia treated by 
Intravenous Injection of 30 per cent Sodium Chloride Solution 


Case 

No 

Sfx and 
Age 

Initial 

Blood- 

pressure 

Systolic 

Blood- 

pressure 

BEFORE 

NaCl 

c c 

OF 

30 PER 

CENT 

NaCl 

Systolic Pressure 

Remarks 

5 

min 

after 

10 

min 

after 


3 

4 

5* 

II* 

16 

18 

20 

23 

24 

25 

28 

29 

42 

43 

44 

45 

46 
51* 

52 

53* 

M. 66 
M. 41 
F. 54 
F. 5 

F. 76 
F. 48 
F. 59 
M. 35 
M. 24 
M. 51 
M. 53 
M. 71 
F. 69 
M. 34 
M. 51 
F. 54 

M. 58 
M. 43 

M. 39 
M. 56 

120/60 

140/80 

140/80 

130/80 

130/70 

120/80 

100/80 

130/80 

150/90 

120/90 

120/70 

100/60 

155/90 

120/80 

160/80 

120/80 

125/80 

110/60 

160/110 

160/100 

80 

50 

100 

J 50 

1 40 
2ero 
70 

45 

85 

90 

60 

70 

90 

80 

95 

60 

50 

90 

( 80 

1 80 

75 

70 

20 

20 

30 

15 

20 

50 

40 

20 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

105 

85 

180 

95 

80 

80 

95 

90 

100 

no 

80 

no 

140 

90 

135 

100 

100 

100 

138 

120 

125 

120 

105 

85 

175 

120 

no 

120 

no 

85 

130 

130 

120 

150 

125 

150 

145 

120 

no 

120 
118 1 
120 / 
125 
160 

140 

95 

no 

95 

70 

145 

140 

125 

130 

80 

115 

105 

130 

140 

Perforated gangrenous appendix 
Pyelohthotomy 

Diverticulitis 

jCase of adrenal hyperplasia 

Diathermy excision of vesical growth 
Large ovarian cyst 

Mickuhcz operation, carcinoma colon 
Gangrenous appenchx plus bronchitis 
Gangrenous appendix 
Appendicostomy for colitis 

Mikulicz operation, carcinoma colon 
Amputation leg — diabeuc gangrene 
Colectomy for carcinoma 

Colectomy for carcinoma 

Perforated diverticuhtis 
Gastro-enterostomy — carcinoma pan- 
creas 

Excision of rectum 

Partial gastrectomy 

Large adherent hydronephrosis 
Cholecystectomy — jaundice 


^Detailed chart of systolic and diastolic blood-pressure gi\en The pulse-rate record has been omitted 

for the sake of clarity. 


Cases II and 51 both show that a second injection of hypertonic saline will 
have a similar effect on the blood-pressure. In each case after the first administra- 
tion the blood-pressure remained steady until a further noxious stimulation caused 
further shock ; by altering the osmotic pressure apparently fluid is restored from 
the tissue spaces into the circulation and after some sort of adjustment tends to 
return to normal and not to the shock condition. 

The htde girl aged 5 (Case ii) was of peculiar interest. She was explored 
for a possible adrenal tumour as she showed signs of virilism. Actually hyperplasia 
was present and one gland was removed. Each time the blood-pressure fell 
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suddenly there had been interference with the adrenals. There was gross paralytic 
distension of the stomach and intestines and neither the spinal anEesthetic nor 
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Fig. 94 — Case 53. Male, aged 56. Cholecystectomy. Stone in common duct. Jaundice. 

Table III. — The Effect of 30 per cent Sodium Chloride injected intravenously 

TOWARDS THE END OF OPERATIONS FOR CEREBRAL DECOMPRESSION, WHERE THE INTRACRANIAL 

Tension was raised 





Duration 

OF 


Blood- 

c c. 

Blood-pressure 


Case 

No. 

Sex and 
Age 

Opera- 

tion 

1 before 
Injection 

Blood- 

loss 

pressure 

BEFORE 

Injection 

30 PFR 
cent 
NaCl 

5 

inm 

after 

10 

mm 

after 

30 

mm. 

after 

Remarks 




Hr 

Min 








I 

M. 

68 

2 

25 

SHght 

130/90 

30 

160/100 

140 /go 

140/100 

Left frontal tumour 

34 

F. 

41 

2 

40 

+ + 

80/55 

50 

138/80 

140/90 

130/90 

Vlllth nerve tumour 

40 

M. 

29 

3 

10 

+ 

85/40 

50 

140/70 

140/70 

100/60 

Traumatic orbital 
meningocele 

47 

M. 

52 

I 

35 


80/55 

40 

118/80 

118/80 


Right frontal 2n(iy. 
rumour with ar- 
terial hypertension 

49 

M. 

52 

I 

10 


85/? 

40 

105/80 

125/85 

140/95 

Right frontal menin- 
gioma with arterial 
hypertension 

50 

F. 

44 

2 

0 


160/110 

40 

185/110 

190/118 


Right temporal lobe 
tumour 
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hypertonic saline had any effect in lessening it. Her pulse-rate was rapid, 
nearly 160, most of the time she appeared to be tmder predominant syropatheoc 

stim^ation. . . ^ , • • 

Of interest in the group of cases in Table III is the fact that the same nse m 
blood-pressure occurs on injecting hypertonic saline even after a considerable loss 
of blood. In Case 34 a blood transfusion had just been begun when the mjection 
was made, and in Case 40 gum saline was being given. In neither case had the 
infusions raised the low blood-pressure. In Case $0, where the blood-pressure 
was already high, a further increase occurred. There appeared to be no diminution 
in the intracranial tension. 


Table IV. — Hypertonic Saline given in Cases of Shock occvjuusg during Operations 

PERFORVIED under : (l) NITROUS O.VTOE AND O.VYGEN ANIESTHESIA ; (2) LOCAL ANAESTHESIA 


Case 

No, 



Dgkation 1 




OF I 

Blood- 

C.C., 

Sexakd 

Opera- j Blood- 

PRESStIRE 

30 PER 

Age 


BEFORE 

CEXT 

BEFORE j 

ISTECnON 

NaCl 






Blo<>d-pressvre 


mm- 

aixec 


10 

min. 

after 


30 

min. 

after 


Realarks 


1 . Nitrous 

Oxide and Oxygen Ansesthesia. — 






!Hr. Mm 








17 

M. 31 

! I 5° 

1 

1 

1 

1 

go/50 

50 

1 100/50 

118/60 

8 

0 

; Forequarter amputa- 
1 lion for sarcoma 

1 left axilla 

19 

M. 61 

I 0 

' — 

60/45 

40 

100/60 

,130/80 

; 

Jejunal ulcer 

26* 

F. 48 


i 

1 

1 40/? 

j 

40 

140/100 

180/120 

i 

1 

140/90 

Acute paxjcreatids, 
shock -i- 4-, pre- 
anaesthetic injection 
of NaCl 

31 

2. L 

F. 62 

ocal Ai 

r Q 

laesthesi^ 

1 

1 

80/50 

40 

120/60 

140/90 

1 

110/70 

Ileostomy 




■ 


20 

140/90 

1138/85 

- 1 

1 

Cscostomy, local 
anesthesia, 
arteriosclerosis -T- 4 - 

13 



1 


40 

120/70 

1 

130/70 

50/? 

Extreme collapse, 
strangulated um- 
bilical hernia, 
drained 


* Detailed chart of systolic and diastolic blood-pressure gaven. The pulse-rare record has been omitted for 

the sake of clanty% 


Case 26, a woman of 46 suffering from acute pancreatitis, was severely shocked 
and restless. In spite of morphia and a pint of gum saline solution given intra- 
venously before there was any interference, her systolic blood-pressure was only 
40 mm. Hg. There was an immediate response to 40 c.c. of 30 per cent sodium 
chloride which enabled laparotomy to be performed. 

Two post-operative cases were given hypertonic sahne intravenously. Case 35, 
a woman of 40, was shocked following vaginal hysterectomy by a reactionary 
intraperitoneal hemorrhage. Her pulse could not be felt and she responded to no 
treatment for three or four hours, when recovery gradually came spontaneously. 
The only time her pulse was felt during this period was immediately after injecting 
40 c.c. of 30 per cent sodium chloride. Case 41 was a man of 37 with paralytic 
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ileus due to general peritonitis from appendicitis ; 8o c.c. of 15 per cent sodium 
chloride were given intravenously to stimulate peristalsis. It failed to do this 
but the blood-pressure rose from 130/80 to 150/90 in five minutes. ’ 
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Fig. 95 — Case 26 Female, aged 48. Acute pancreatitis. 


SUMMARY 

1. The therapeutic uses of hypertonic sodium chloride solution are mentioned. 

2. The advantages and dangers of spinal anaesthesia with special reference to 
its use in cases of intestinal obstruction are discussed. 

3. The type of shock present in spinal anaesthesia is considered to be smiilar to 
the experimental traumatic shock studied in animals where the blood stagnates in the 
injured limbs, and in spinal anesthesia in the anesthetized and paralysed regions. 
Plasma escapes into the interstitial spaces, and the circulatory collapse may be 
comparable with that seen in Addison’s disease. 

4. The administration of vasoconstrictor drugs to raise the blood-pressure 
when shock has developed may be inelfectual and undesirable on account of the 
further reduction of the oxygen supply to the tissues and vital organs. 

5. Extra fluid introduced into the circulation is good pre-operative treatment 
in cases of intestinal obstruction where there is dehydration, but may not prevent 
the faU in blood-pressure caused by the onset of spinal anesthesia. 

6. In order to mobilize fluid from the tissue spaces, hypertonic saline solution 
(usually 40 c.c. of 30 per cent sodium chloride) has been injected intravenously. 
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The circulation was stimulated immediately, with improvement in the patient’s 
condition. In five minutes a considerable increase in blood-pressure could be 
recorded. The rise was towards the level normal for the individual. Hypertension 
was not foimd, as may occur when using the more potent vasoconstrictor drugs. 
After twenty to thirty minutes when the body fluids had become re-adjusted the 
blood-pressure readings were on a lower level, but no longer at a shock level unless 
this was freshly induced by the operative procedure. 

The intravenous injection of a small quantity of strongly hypertonic sodium 
chloride solution appears to be a reasonable method of treating the low blood-pressure 
occurring at the onset of spinal anaesthesia, and has been found of practical benefit 
to the patient in tiding over a period of crisis. 

My thanks are due to ±e surgeons of the Leicester Royal Infirmary for their 
permission to inject hypertonic saline in these cases. 
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SOME OBSERVATIONS ON THE SURGERY OF 
TRIGEMINAL NEURALGIA 

By E. P. STIBBE 

READER IN ANATOMY, KING’S COLLEGE, LONDON 


The first intracranial operation for the relief of idiopathic trigeminal neuralgia was 
performed in this country by Victor Horsley’^ in 1891. Horsley approached the 
nerve by the intradural parietal route and resected a portion of the Gasserian 
ganglion. The patient died, though post-mortem examination showed that there 
was no gross brain-lesion. 

Between 1891 and 1901 there were sporadic reports of cases operated on by 
this method ; Tiffany,^ for example, fully reports a successful case. 

In 1901 Frazier^ introduced Ae extradurd method of approach, and he replaced 
gasserianectomy by partial resection of the sensory root of the nerve. This gradually 
became the standard method and is the basis of the practice of most neurologic^ 



Fig. 96. — To illustrate Dandy’s postulate of the disposition of the fibres of the sensory root of the 
trigeminal nerve. Oph., Ophthalmic division j Mx., Maxillary division ; Md., Mandibular division. 


surgeons in this country. In 1925, however. Dandy* introduced the method of 
intradural approach to the nerve by the posterior fossa and, with the new method, 
he offered several criticisms of the old. He held that the Frazier method must 
cause anesthesia as well as analgesia, and claimed that by section of the sensory 
root close to the pons instead of (as previously) close to the ganglion, he produced 
analgesia without anesthesia. In explanation of this result Dandy postulated 
(though he did not pretend to have proved) a possible re-arrangement and segrega- 
tion of the fibres in their passage from the ganglion to the pons (Fig. 96). Thus 
the pain-fibres of each division of the nerve separate off from the touch-fibres soon 
after leaving the ganglion, and come to lie in the posterior (or lateral) half of the 
nerve ; while the touch-fibres similarly collected together occupy the anterior (or 
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medial) half of the nerve as they approach the pons. This hypothesis would readily 
explain the difference between the results of the two methods. By dividing about 
the outer one-third of the nerve close to the ganglion, one would produce analgesia 
and ansesthesia in the mandibular division. By dividing about the outer one-half 
of the nerve close to the pons, one would produce general analgesia of all three 
divisions, but no antesthesia. 

Before reporting the investigations which form the subject of this paper, 
reference must be made to our previous knowledge of the anatomy of the Vth nerve 
and its nuclei. With regard to the nuclei it is certain that the principal nucleus 
is a relay station on the path of epicritic or discriminative fibres, and that the 
descending or spinal root, relayed in the spinal nucleus, carries pain and thermal 
impulses. The best evidence for this is the dissociation of symptoms into loss of 
touch-sensation and loss of pain-sensation seen as the result of lesions involving 
only one of these two nuclei. Stopford® summarizes the evidence and illustrates 
the paths of the fibres in his book, and in papers on the function of the spinal nucleus 
and on the posterior inferior cerebellar arteries. Many other writers — ^for example, 
Gillis,® W. Harris," and M. Gerard,® report individual cases of lesions of the spinal 
nucleus producing dissociation of sensation (the usual lesion is thrombosis of the 
posterior inferior cerebellar artery) ; Stopford® has collected these and added them 
to his own ; and he concludes that the evidence is ample to prove the protopathic 
function of the spinal fibres and nucleus. 

There is no umformity of opinion on just what the fibres of the sensory root of 
the Vth nerve are hke, or on the details of their fate before or after their entry into 
the pons. In text-books^® a general description is given of the fibres of the sensory 
root as ‘ dividing into two branches, of which the upper go to the principal nucleus 
while the lower form the descending or spinal root.’ This would imply that proto- 
pathic and discriminative impulses are carried by one fibre, and that the sensations 
only take separate paths when they reach collaterals of the fibre ; this conception 
presents great difficulties. Fortunately Gudden^^ describes undivided fibres to 
a considerable number amongst the divided fibres (about the histological existence 
of which there is no doubt). So we may suppose on the one hand that some fibres 
do actually go to both nuclei, and that the difference lies perhaps in threshold of 
response to stimulation ; but that others go only to one nucleus or the other. 

Mention should be made of Ranson’s argument*® on physiological grounds, 
that pain-fibres should be uiunyelinated. This may be dismissed for our purposes, 
since (as shown, for example, by S, L. Koch*®) the number of non-meduUated fibres 
in the human Vth nerve is very small. 

We may take it, then, that while the anatomical observations are not very precise 
or convincing, the fibres within the pons go to one or other of the two nuclei under 
discussion. 


Kappers,’* in the course of his most illuminating work on the comparative 
anatomy of the nervous system of Vertebrata, works out the functions of the different 
central parts of the Vth nerve. Thus the spinal root and nucleus are the oldest 
part of the nen^e phylogenetically, and in animals below the Reptilia subserve the 
reflexes of the skin of the head. Only in certain reptiles does the anterior end of 
he spinal nucleus enlarge and begin to become an entity (principal nucleus), and 
thus the newer epicnnc or discriminatoiy paths begin. So we may picture the 
pnncipal nucleus and tngeminal fillet as a contribution to the development of the 
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neopallial system and the spinal nucleus as the original archepallial non-discriminative 
system. 

For these reasons we may take as a working basis the conception that someiohere 
between the Gasserian ganglion and the actual nuclei the sensory fibres of the Vth 
nerve undergo a rearrangement and a segregation into discriminatory touch-fibres 
(principal nucleus) and protopathic fibres (spinal nucleus). 

Dandy’s hypothesis, then, is only a slight addition to the known facts ; it is 
certain that functional segregation takes place, and Dandy suggests that it takes 
place in the nerve outside the pons. 

There is some clinical evidence in support of this view. Careftil examination 
of a large number of cases of sensory disturbances due to mechanical involvement 
of the Vth nerve by tumours of the posterior fossa shows that pain sense is lost 
and tactile sense unimpaired, or relatively unimpaired. A typical case of involve- 
ment of the Vth nerve by an acoustic tumour shows a sense of numbness, and definite 
loss of sensibility to pain ; but a pinprick is quite well orientated, but with sensation 
of touch only. Moderate degrees of heat and cold give variable results, but touch 
to cotton-wool is definitely appreciated and orientated. Further, the loss of pain 
sense follows the order one would expect according to Stopford’s investigations^^ 
— namely, that the supra-orbital region is first affected, then the cheek, and lastly 
the mandibular region — corresponding to the known order of fibres from behind 
forwards. In one case actually a decompression operation (the tumour being 
deemed irremovable) led to the disappearance of the symptoms in the reverse order 
— namely, mandibular, buccal, and, lastly, forehead. 

These considerations justify the expectation that a section of the outer part 
of the nerve close to the pons would destroy protopathic fibres, but a similar section 
close to the ganglion would destroy a topographic portion of the nerve — ^i.e., some 
protopathic and some discriminatory fibres arising in a particular region of the face. 
If these two operations are done experimentally, the first (near the pons) shotild 
result in complete degeneration of the spinal root of the nerve ; the second (near 
the ganglion) should result in partial degeneration of the spinal root and partial 
degeneration of the fibres around the principal nucleus. 

Accordingly two series of experiments have been carried out — partial section 
of the sensory root of the trigeminal nerve by the parietal route, the nerve being 
cut close to the Gasserian ganghon ; and partial section by the posterior-fossa route, 
the nerve being cut close to the pons. 

TECHNIQUE AND RESULTS 

Well-grown Macacus monkeys were ansesthetized by induction with C.E. 
mixture, followed by introperitoneal dial (il- c.c.) or nembutal (4 gr.). (Nembutal 
acts so quickly that the general anaesthetic may be stopped immediately after the 
injection.) 

Method I. — Frazier’s transparietal extradural, with distal section of the nerve 
(outer one-third of fibres). Four successful operations. Two killed on eleventh 
and thirteenth day respectively ; medulla, pons, and lower midbrain prepared by 
Marchi’s method. In one case no degeneration at all, in the other so few and scattered 
fibres as to be of doubtful significance. The other two were killed on the twentieth 
and twenty-eighth day respectively and the brain-stem prepared by Weigert Pal. 
Again no degeneration found sufficient to be assessed. 



SURGERY OF TRIGEMINAL NEURALGIA 125 


r ^ ' 

t V p 


1 S ’•C 


•i. 


/S 


* t 

• -i 

<? 

‘ ‘ H 

I’"' 

•♦ ■*“ ji 

« 


?» 

if-X 

»* gi 

1/ •«i5 


0 » 

V , -c 

'S 




IT I % 


* C, ' 


r "! 


' H ‘ ^ 

e- (3^ I 

I / ^ #> -• o ^ *1 


<1 #' 

'u . «. 


* <• ’it. 


Q>0 

, If 

^ « 


.* » :- >;» ^ ,«> / % 

Fig 97 — Sensory cells in sensory root of trigeminal nerve near pons Macacus HE {,/ 720) 


'ZZ^-XjC 


,n — l ■ ■^ « l I «» «, 

» /• TV-^*** 


* > ' 






;jv. A' 

Sr , < . 

^ A*. -->^.-5.? 


i 7-c. 

V' ‘ - > * ■ • *. ' - ~ . 

**• .. ^^-Twfc- 

Fig 98 Sensory cells in sensory root of trigemmal nerve near pons Human HE. (x 360) 



126 


THE BRITISH JOURNAL OF SURGERY 


These unexpected results were so disconcerting as to make one feel it was 
necessary to revise one’s technique. The explanation, however, came to light 
during the examination of the stumps of the nerve, which had been preserved. It 
was found {Fig. 97) that the sensory root contained considerable numbers of large 
sensory nerve-cells at various points of its course, quite separate from the Gasserian 
ganglion ; generally these were in the central half of the root, often quite close to 
the pons. In the distal operation, therefore, the reason why htde or no central 
degeneration was found, was that the fibres were cut peripherally to their cells of 
origin. Examination of the Vth nerve in man showed similar groups of centrally- 
placed cells* {Fig. 98). These cells must be regarded as of great significance. The 
conception that section of the sensory root of the nerve proximal to the ganglion 
ought permanently to throw it out of action is based on the view that the nerve 
fibres proximal to the ganglion are a part of the central nervous system and therefore 
do not regenerate. Actually a proportion of the fibres are cut distal to their cells 
and might regenerate peripherally. Such regeneration might be the cause of 
recurrence of pain. It must be added that recurrences nowadays are few, and only 
after long intervals but we have, in the presence of these cells, an indication that 
recurrences are possible when the peripheral operation has been performed. 

Method 2. — Dandy’s intradural operation via the posterior fossa, with section 
of the outer half of the nerve close to the pons. 

Three successful operations, but only one satisfactory histological result — 
namely, degeneration of approximately the whole of the spinal root of the nerve with 
no other degenerations {Figs. 99, 100). The reason why the other cases did not 
succeed histologically is that various other patches of degeneration were found, quite 
remote from the Vth-nerve tracts. This is due to damage by torsion of the brain- 
stem during the displacement of the cerebellum ; the one successful case was a lucky 
one in which this had not occurred, but the result is so clear-cut that the writer feels 
that even one such case is convincing. 

Anatomical and histological evidence has been sought for — that is, demonstra- 
tions that the fibres do cross as the experimental work indicates. In this connection 
Frazier states definitely that the division of the nerve into three parts — ophthalmic, 
maxiUary, and mandibular — ^is topographically represented in the ganghon and at 
least in the distal part of the sensory root. Whitehead^^ follows this up by demon- 
strating that in embryos the ganglion consists of three distinct parts each associated 
with its own topographic division of the nerve, and goes on to show that there is 
‘ no tendency for the fibres of the sensory root to intermingle.’ Woollard and 
CarmichaeF® state more guardedly that ‘ a study of the ganghon and the central 
root by anatomical methods has led to the conclusion that there is no complete 
segregation of fibres in the central root corresponding to epicritic and protopathic 
functions.’ 

Reports have also been made on the Vth nerve of animals other than primates. 
The present writer is not prepared to accept these as having definite bearings on 
the practical problem of the disposition of the fibres in man. 

Dissections of the Vth nerve in man have proved disappointingly inconclusive. 


* Since this work was done the writer has seen a paper by Peters'® describing these same 
cells in various animals. Peters’s publication was in October, 1935, the writer s observation 
approximately at the time of Peters’s publication. 
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Fig. 99. — Right half of medulla of Macacus eleven days after resection of posterior third of 
^sensory root of trigeminal nerve close to pons. Alassive degeneration of spinal root of Vth. (Marchi.) 



Fig. ICO. — Control left side of medulla of Fig. 99. 


(Marchi.) ( X 90.) 
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possibly owing to the failure so far to devise a technique. It is certain that the 
fibres of the sensory root do intermingle, crossing and recrossing ; that fasciculi 
jutting ofij branch here and there, joining up with one another again, and splitting. 
The superficial attachment of the nerve to the pons is exceedingly fragile in virtue 
of the fact that immediately upon entering the pons the fibres break away to such 
an extent that so far no single convincing and complete dissection has been produced. 
On the other hand, these difiiculties should not be insurmountable, and the imperfect 
dissections (Fig. loi) strongly suggest that the nerve close to the pons is segregated 



Fig 101.— Dissection of sensory root of trigeminal nerve A, Protopalhic fibres to spinal root; 
b, Fibres going mostly to principal nucleus , b', A few antero-medial fibres to spinal root 

into two parts : (i) Outer or posterior fibres which go entirely to the spinal root ; 
and (2) Inner or anterior fibres, some of which go to the spinal root but most to 
the principal nucleus. It is proposed to follow this side of the work up by devising 
some method for fixing in situ before dissection. The histological structure of the 
nerve is also being studied and the results are being reported elsewhere ; they 
should, when complete, offer useful collateral evidence. 

SUMMARY 

1. A brief history is given of the origin of two methods of approach to the Vth 
nerve for surgical resection in the treatment of trigeminal neuralgia — namely. Dandy’s 
and Frazier’s. 

2. Experimental work on monkeys shows that there is in the sensory root of 
the Vth nerve a crossing and segregation of the fibres into spinal and principal nucleus 
fibres. 

3. This division can properly be interpreted as a functional division into pain 
and touch fibres. 
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4. The sensory root of the Vth nerve contains numbers of large sensory nerve- 
cells, in scattered groups often quite close to the pons. Section of the nerve distal 
to these as practised by Frazier does not rule out the possibility of regeneration 
of the fibres. 
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RECONSTRUCTION OF THE COMMON BILE-DUCT 

By J. HAROLD COUCH 

DEPARTMENT OF SURGERY, UNIVERSITY OF TORONTO 


The children of Israel, when commanded by the Egyptians to make bricks tvi±out 
straw,^ were in no more difficult position than the modem surgeon who is faced 
with the task of reconstructing the common bile-duct, particularly when the damage 
has been so extensive that the right and left hepatic ducts are represented only 
by two yawning black holes on the under surface of the liver. One of the most 
difficult technical procedures in the upper abdomen is the reconstraction of a 
damaged common bile-duct. The purpose of this paper is to describe a method 
of reconstruction in a specific case, and to discuss the principles which have contri- 
buted to a successful issue. So far as can be determined, some of the details 
herein described are unique. 

Edmund Horgan,^ in a very complete monograph. The Reconstruction of the 
Biliary Tract, provides ‘ a review of all the methods that have been employed ’, 
and lists, in this work, nearly every conceivable anastomosis bettveen liver, hepatic 
ducts, cystic duct, gall-bladder, common duct, duodenum, stomach, jejunum, colon, 
and external fistula. 

As Coors® observes, almost every type of short-circuit has been carried out. 
The gall-bladder has been anastomosed successfully to stomach, duodenum, jejunum, 
common duct, and colon. The cystic duct has been anastomosed to stomach, 
duodenum, jejunum, and colon. The common duct has been anastomosed to 
stomach, duodenum, and jejunum. The hepatic duct has been anastomosed to 
stomach, duodenum, and jejunum. Even denuded liver substance has been anasto- 
mosed to duodenum and jejunum. End-to-end anastomosis of damaged ducts has 
been done either with or without the use of the splinting aid of rubber tubing, T 
tubes, and L tubes. Implantation of an external biliary fistula has been successfully 
made into the stomach, duodenum, bile-duct, and jejunum. 

Plastic reconstruction of portions of the bile-duct has been accomplished both 
by pedicle flaps from the stomach and longitudinal incisions sutured transversely. 
Strictures of the ducts have been successfully dilated by means of forceps and 
bougies. The above-mentioned anastomoses have been accomplished both by 
direct coaptation and also by the utilization of many ingenious intervening foreign 
materials, such as Murphy buttons, decalcified bone bobbins, and rubber tubing 
with clever cuffs upon which are superimposed rubber rings to aid their retention 
in the ducts for sufficient time to permit complete epithelialization of the newly 
formed canal. 

Nowhere, however, does Horgan describe a procedure which corresponds 
exactly to that which we were compelled to carry out in this particular case. In 
the first place, all his operations on hepatic ducts are sufficiently low for the right 
and left hepatic ducts to have already united to form the common hepatic duct. He 
does not mention any operation on hepatic ducts which are so short that the right 
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and left sides are without any extra-hepatic tissue whatever. In the second place, 
he does not describe a four-way tube such as we devised, to effect the repair of 
this type of injury. 

Since the gradual trend in favoin: of cholecystectomy as opposed to chole- 
cystostomy, injury to the common duct is no longer rare, in spite of all the efforts 
to avoid it. There is no arbitrary best method of removing the gaU-bladder. 
Perhaps in most cases where the removal is simple, it is best accomplished from 
below upward after dividing the cystic duct. In the very obese patient with a 
deep-seated gall-bladder and liver well up under the costal margin, removal from 
above downward may favour visualization and so be safer. 

In any case, the one imderlying principle most likely to safeguard the common 
duct from mechanical injury, though perhaps not from later fibrosis, is the unyield- 
ing insistence on adequate exposure and direct visualization of cystic, common, 
and hepatic ducts before dividing any duct structure at all. 

The history of our patient may be briefly cited. Mrs. E. H., aged 40, gave 
a history of cholecystitis with biliary colic in 1910. She suffered from typical 
gall-bladder indigestion with occasional attacks of colic at widely spread intervals 
from 1910 to 1932. At this time her gall-bladder was removed with considerable 
difficulty owing to dense adhesions. The cystic duct was dilated to the size of the 
gall-bladder, and, being filled with large, neatly packed, faceted stones, so resembled 
the gafl-bladder that it was removed completely. A portion of the common duct 
was either removed or so damaged as to be useless. 

For six months following operation the patient was relatively comfortable and 
showed no external fistula. At the end of that time she suffered a recurrence of 
pain associated with fever, chills, and jaundice. 

After routine pre-operative preparation by transfusion and intravenous calcium 
chloride, a further operation was carried out for the purpose of re-establishing the 
continuity of her common bile-duct. At the time of operation she was in only 
fair general condition. She had lost weight and was deeply jaundiced, with 
itching. 

The operation was technically difficult owing to the dense adhesions present. 
With patience, however, a clear and adequate exposure was obtained, revealing, 
to our dismay, two large black holes on the under surface of the liver. Both the 
right and left hepatic ducts were dilated to about i cm. in diameter and there was 
no extra-hepatic duct tissue. The remnant of the common bile-duct was repre- 
sented at the other end by a small channel i in. long which extended upward from 
the duodenum in the direction of the under side of the liver. 


A catheter was introduced into both right and left lobes of the liver for a 
distance of about 6 in., and after the intrahepatic duct system was washed thoroughly 
With saline, a small amount of muddy bile was obtained. Again necessity became 
the mother of invention, and a large T tube, converted into a four-way tube, was 
placed in position. The method of modifying the T tube is best shown in Figs. 
102, 103, and needs no further explanation. 

The duodenum, together with the attached stump of common bile-duct, was 
rawn up as close as possible to the under side of the liver, and in this position 
was securely fastened around the neck of the four-way tube by means of inter- 
nipted sutures, all of which were placed in position before being tightened. The 
ong end of the tube was brought to the surface through a separate stab-wound. 
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The abdominal wall was closed in layers, and the patient was returned to bed in 
only fair condition. 

We may pause at this point to emphasize the value of a clean exposure of the 

whole field of operation before proceeding to any 
active repair operation. The time consumed in 
clearing the field gently and safely, yet thoroughly, 
may be much greater than that consumed in the 
actual repair, but it is time weU spent, for by this 
means only is it possible for an accurate and 
gentle re-adjustment to be made. Furthermore, 
the situation is well in hand at all times, and the 
dangers of bleeding or damage to bowel or other 
tissue are thus minimized, a consideration of 
value in a jaundiced patient who bleeds easily. 

The post-operative convalescence was decid- 
edly stormy owing to the complication of con- 
tinuous oozing of blood into the abdominal wall 
— a result, no doubt, of the jaundiced condition. 
Repeated transfusions were necessary in order to 
save the patient’s life. Later, when the danger 
of death from haemorrhage had been overcome, 
the convalescence was further complicated by 
loss of appetite consequent upon loss of bile to 
the surface. 

Loss of appetite and loss of spirit are definite 
and well-recognized accompaniments to loss of 
bile, and can at times be cause for real concern. 
The patient may become depressed and melan- 
cholic. This fact again confirms ancient obser- 
vations that the biliary flow has an influence upon moods. The evil effect of loss 



Fig. 102. — T tube converted into a four- 
way tube, showing the destination of its 
extremities. 




Fig. 103. — Showing the four-way tube fitted into position. 

of spirit on both patient and surgeon is neatly circumvented to-day by the simple 
expedient of catching the patient’s own bile in a bottle hung under the bed, an 
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feeding it back to bim daily via the duodenal tube. The new lease of life resulting 
from the return of bde to the digestive tract has been the turning-point in more 
than one convalescence. 

The four-way tube in this case was, however, kept clear by irrigation, and 
gradually the discharge to the surface diminished. The patient was then allowed 
to go home wearing a dressing pad over the end of the tube, which, two hours 
prior to each meal, was shut off, thereby forcing the bile into the duodenum. 

The patient continued at home to gain in health and spirit. Her appetite 
improved, her urine and bowel movements were normal in colour, and the jaundice 
disappeared. Accordingly, she was allowed to resume her household duties for 
a period of eight months, at the end of which time she was re-admitted. 

After the injection of thorotrast through the tube, the condition of her biliary 
system was carefully investigated by means of X rays. 

Thorlakson and MacMillan,^ by demonstrating the changes which occur, have 
confirmed the surgical observation that these tubes should remain in position for 
a very long time. They point out that the dilatation of the intrahepatic biliary 
tract, as a result of calculus, cicatrical, or neoplastic obstruction, produces a state 
of affairs within the liver quite comparable to bronchiectasis within the lung, and 


call this dilatation ‘ cholangiectasis ’. The damming back of bile produces : cylin- 
drical dilatation of the common duct and hepatic ducts ; sacculation of the intra- 
hepatic biliary system ; pressure atrophy of the parenchymatous liver cells ; inter- 
ference with the portal circulation ; cholangitis ; hepatitis ; and, finally, fibrosis 
of the whole liver with impairment of its function. 

They show these structural changes radiographically, and demonstrate the 
improvement which follows prolonged drainage. 

The degree of dilatation and damage is said to correspond with the severity 
of infection and duration of the obstruction. The ratio influences, therefore, the 
length of time necessary for drainage. If lipiodol or thorotrast is injected through 
the T tube, some will find its way into the duodenum. Most, however, will 
pass into the intrahepatic duct system to its finest radicles although there is no 
obstruction at the duodenum. Failure to visualize the intrahepatic system 
indicates, therefore, a widespread cholangitis, which will subside following 
prolonged drainage. 


The technique of this investigation is simple : 20 c.c. of thorotrast are injected, 
plates are made immediately, and again at the end of twenty minutes. Dilatation 
of the main duct, sacculation of the lesser ducts, or delay in emptying are indica- 
tions that the liver and dua system have not recovered. Drainage, then, must 
be continued. When the liver tree is normal and drainage prompt, the tube may 
be removed. By this method, it is possible also to prove firee flow of bile through 
fiio ampulla of Vater. While it is true that others®"® had previously injected opaque 
matenals into the biliary system, Thorlakson and McMillan were the fcst to pursue 
. s study in a consistent manner, and to correlate X-ray findings within the tree 
wth the physical condition of the patient. It is a weU-known clinical observation 
that the T tube must be left in for a long time, but we have, in this method of 
investigation, a means of indicating when the tube may be removed, by the careful 
measurement of the improvement taking place in the liver. 

When it was demonstrated in our patient (Ftgs. 104-107) that there was no 
lie sacculation of the bihary tree and that emptying occurred promptly into the 
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duodenum, we removed the four-way tube by simply pulling it out. The fistula 
discharged bile for a few days, after which time it closed without any fhrther 



Fig. 104. — Injection of40c,c. of thorotrast through 
four-way tube into liver. (Tube should not yet be 
removed.) Note: (1) Clubbing and cylindrical ailata- 
tion of intrahepatic tree ; (2) Thorotrast in duodenum 
proving patency of ampulla ; (3) Thorotrast in pan- 
creatic duct. 


105. — Film taken twenty minutes later than 
104. Note : (1) Still some clubbing and dilata- 
tion of intrahepatic tree (2) Poor emptying. 



Fig. 106. — Injection of 40 c.c. of thorotrast through Fig. 107. — Film taken twenty minutes later than 

four-way tube into the biliary system. (Tube ready Fig^ 106. Note : (1) Good emptying of biliar>' tree, 

to be removed.) Note: (1) Disappearance of club- 
bing and cylindrical dilatation and more normal tree 
extending in fine ramifications to edge of liver ; (2) 

Thorotrast in duodenum proving patency of ampulla ; 

(3) Pancreatic duct. 

operative interference. Since that day, over three years ago, she has been in very 
satisfactory health, showing no jaundice, appetite good, still thin, occasional attacks 
of nausea and ‘ biliousness ’, but no pain, no fever, and no chills. 
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In conclusion we may mention one or two principles which seem to have been 
of importance in this case. Undoubtedly, the greatest single factor in the keeping 
out or getting out of trouble in any difficult surgical procedure is painstaking and 
adequate exposure. This will safeguard the tissues from mechanical damage, but 
in the case of the common dua, wiU not guarantee against later scar stricture nor 
prevent stricture arising from inflammation or that due to sloughing of part of 
the wall of the common duct, a consequence which may resiilt from too enthusiastic 
dissection. If, during cholecysteaomy, it is recognized that damage to the common 
duct occurs, it should be repaired at once, although this does not ensure against 
later stricture formation.® 

The type of reconstruction chosen in this case and the means adopted for 
carrying it out were further factors contributing to the successful outcome. The 
four-way tubes, improvised and used as illustrated, ensured a free outlet for the bile 
from both right and left lobes of the liver to the duodenum, the additional limb to 
the surface being merely a safety-valve. The liver was decompressed and suffered 
no damage, and the patient was at aU times receiving her usual quota of bile so 
that the digestion did not suffer. 

In this particular case the post-operative transfusions were of inestimable 
value, for by them only was the patient kept alive. We are fully cognizant of the 
many elaborate tests to foretell haemorrhage following operation on jaundiced 
patients, but in spite of all that have been described, there is still no way of pre- 
dicting which jaundiced patient wiU bleed post-operatively. The safe rule is to 
assume that all will bleed and to treat them accordingly, before and after operation. 

Furthermore, there is no sure preventive or cure for this most troublesome 
tendency. The normal and best stimulus for clotting is hemorrhage, and in most 
cases oozing stops after a certain time regardless of vigorous or mild efforts on the 
part of the surgeon. The one and only therapeutic standby which weathers the 
test of time is whole blood transfusion. The addition of normal blood to the circu- 
lation provides something which the patient lacks, and by so doing stimulates 
clotting. Transfusions admiiustered for this purpose rather than for the purpose 
of replacing blood-loss need not be large. Repeated small transfusions of 200 c.c. 
daily are better than fewer, larger ones. 

Finally, the use of a T tube, or some such mechanical device about which to 
build the new duct, is necessary, and this tube must be left in position for many 
weeks. Its purpose is not merely to act as a mould about which the duct may be 
fitted, but rather to mould the growth and repair efforts of nature so that there 
may be a patent channel from both lobes of the liver to the duodenum. When 
one remembers that around such damaged tissues healing must occur by granula- 
tion and scar tissue, it becomes obvious that the supporting tube must remain in 
position until all fibrous tissue has been laid down, has contracted to its full extent, 
and has been held in check by the tube. The rigid fibrous channel thus formed 
must also be lined with epithelium so that the once patent channel may remain 
open and not heal across. It is not until this stage, which takes from six months 
to two years, has been reached, that the new duct is safe from further stricture 
> contracting scar or from obliteration by fusion of its walls, and therefore it is 
not until this time that the tube may be removed. 

time that the reconstructed duct is reaching a state of secure 
eqm brium, a second equally important effect is being accomplished. The damaged 
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liver and intrahepatic biliary tree is decompressed by virtue of the ready egress 
provided for the bile, and thus is permitted to recover from any back pressure 
effects or inflammation. The dilated ducts contract and emptying is prompt, both 
evidences of good function. These changes may be watched and proven by X rays 
following injection of thorotrast into the biliary tree. 

I wish to acknowledge the indebtedness of both the patient and myself to 
Dr. Roscoe R. Graham and Dr. James E. Barry, at the time of operation and also 
during the immediate post-operative difSculties. 


REFERENCES 

^ Exodus V. 6-7. 

- Morgan, E., Reconstruction of the Biliary Tract, 1932. New York : MacMillan. 

® CoORS, Giles, “ Reconstructive Surgery of the Common Bile-duct ”, Southern Med. 
Jour., 1935, xxviii, 351. 

* Thorlakson, P. H. T., and McMillan, J. C., “ Common Duct Obstruction with 

Lipiodol Studies of Cholangiectasis and the Effects of Prolonged Drainage ”, 
Canad. Med. Assoc. Jour., 1934, xxxi, 265. 

° Gabriel, W. B., “ Proof of Patency of Common Bile-duct by Injection of Lipiodol ”, 
Lancet, 1930, i, 1014. 

* Overholt, R. H., “ Biliary Tract Visualization with Radiopaque Oil ”, Surg. Gynecol. 

and Obst., 1931, Hi, 92. 

’ Ginzberg, L., and Benjamin, E. W., “ Lipiodol Studies of Post-operative Biliary 
Fistula ”, Ann. of Surg., 1930, xci, 233. 

® Judd, E. S., and Phillips, J. R., “ The Potency of the BUiary Ducts ”, Surg. Gynecol, 
and Obst., 1933, IvH, 668. 

° Hunt, Verne C., “ Reconstruction of the Common Duct ”, Surg. Clin, of N. America, 
1934, xiv, 1389. 



CONTINUOUS INTRAVENOUS INFUSION 137 


CONTINUOUS INTRAVENOUS INFUSION 

By P. R. ALLISON 

FROM THE DEPARTMENT OF SURGERY OF THE LEEDS UNIVERSITY AND THE GENERAL INFIRAIARY AT LEEDS 


It is now almost universally appreciated that the intravenous route for administering 
salines offers a rapid and sure method of increasing the body fluids and the salt 
content of the tissues, and that this may be a very important part of the treatment 
of shock, persistent vomiting, and toxic states. The method of continuous drip 
infusion has been used for many years, but little work has been done to determine 
the fate of the various substances which may be given in solution. The present 
work has been undertaken for the purpose of estimating the value of some of these 
methods. The clTnira l and biochemical observations made on a series of cases 
will be published later. This communication is concerned with a description of 
the apparatus that has been devised and which is now in use in the wards at the 
General Infirmary at Leeds. 

Although from the chnical point of view it is satisfactory to give saline for 
short periods and at a very slow rate without regard to the temperature of the fluid 
entering the vein, the addition of a heating mechanism has the very marked advan- 
tage that the rate of flow of the fluid can be regulated within wide limits and that 
in an emergency one or two pints can be introduced into the circulation in ten 
minutes or a quarter-of-an-hour. In the General Infirmary at Leeds the standard 
method of giving intravenous salines during the last few years has been by means 
of a suspended thermos flask and a Murphy’s drip. The disadvantages of this 
method are manifold. The thermos flask can never be adequately sterilized ; it 
has to be changed frequentiy owing to its small capacity, the apparatus must be 
dismantled for replenishing, during which time the blood enters the cannula and 
clots ; and there is nothing to call the attention of the nurse to the fact that the 
flask is nearly empty. The greatest objection to the apparatus, however, is that it 
fails to achieve the end for which it is specifically designed — that is, to deliver warm 
saline into the vein. It is not sufficiendy realized that the fall of temperature along 
a rubber tube in such an apparatus is extremely rapid, and that the passage of the 
fluid through only a few feet of the tube is sufficient to reduce its temperature to 
that of the room. 

Two of the main difficulties have been overcome in the following way ; a 
large reservoir made of glass and holding enough saline for twenty-four hours was 
graduated so that the volume of its contents could be read oflF at any time, and the 
fluid was heated to the required temperature close to the point at which it entered 
the vein by means of a thermo-regulated water-bath. The temperature of the 
bath could be adjusted within fairly wide limits. In the early experiments the fluid 
was passed through a glass spiral immersed in the bath with the result that gases 
were liberated and air-locking occurred. The spiral was therefore replaced by 
the glass apparatus shown in Fig. 108. The fluid passes through a side tube C into 
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a wide vertical tube A, where it is heated to the temperature of the bath. From 
the lower end of this it passes into an outflow tube B, which is of narrow bore, and 
so on through a length of pressure tubing and a cannula to the patient’s vein. As 
the limb of the tube A is of relatively large capacity, the rate of flow through this 
part of the apparatus is slow and the fluid is heated to the temperature of the bath 
before it reaches the hmb B. The gases are therefore liberated in the wide limb A 
and provision is made for their collection in a bulb D above. The gas as it accumu- 
lates can be removed at intervals of twenty-four hours through an outlet tube E in 
the top of D. This has been called an ‘ infusion air trap ’, and it is made by 
Messrs. Reynolds & Branson Ltd., of Leeds. It fits firmly into a cork which holds 
it in a hole in the top of the water-bath. The dimensions are as follows : the wide 
limb is I in. in external diameter and 6 in. long from the bulb downwards. The 

narrow limb is j in. in external diameter and 6 in. long, 
and the bulb itself is 2 in. in diameter. In order to 
increase its strength a metal ring encircles the two 
limbs of the tube, and at this point there is wedged 
between them a small piece of cork. When the trap 
is in position the inlet C is separated from the hot lid 
of the water-bath by a sheet of asbestos so that no 
warming of the fluid takes place until it reaches the 
Umb A of the air trap. Before this precaution was 
taken air was hberated in the tube between the drip 
and the trap, and locking occurred. It is very simple 
to estimate the rate of fall of temperature along that 
part of the tubing beween the source of heat and the 
patient for different rates of flow and for different 
temperatures of the bath with a constant room 
temperature. This is done by piercing the wall 
of the rubber tube at intervals and inserting ther- 
mometers along its length. The rate of flow is 
conveniently plotted as drops a minute in the Murphy’s 

fig. 108.-The infusion nir trap. This information ptovidcs the means whereby 

the temperature of the fluid as it enters the patient s 
vein can be estimated within a few degrees in widely varying circumstances. 

Fig. 109 shows the method in use at the General Infirmary at Leeds, where the 
investigations have been carried out during the last two years. The infusion fluid 
is held in a large graduated flask which has a capacity of eight pints, a metal lid 
which can easily be removed, and a funnel-like outlet below. This is sterilized 
and hung on a movable metal stand at the bedside. A Murphy’s drip is attached 
to the outlet by a short length of rubber tubing, all of which are sterilized by boiling. 
The flask is then filled with the required solution. From the drip a rubber tube 
passes to the air trap and the whole system is filled with fluid to remove air. Pres- 
sure tubing bearing the glass cannula is attached to the exit from the trap. On 
this piece of tubing is a metal cHp so that the system can be cut off from the circula- 
tion when adjustments are necessary, as for example the removal of air from the 
glass bulb. When the apparatus is once assembled it has the great advantage that 
no attention is required apart from the daily refilling of the flask, and as this does 
not necessitate any interruption of the flow it is a thing which can be done by any 
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nurse who has even an elementary knowledge of asepsis. When salines are to be 
infused for some days a glass cannula tied into a vein is more satisfactory than a 
needle, and I am indebted to Mr. R. A. Hall for his suggested use of the cephalic 
vein in the middle of the upper arm. A cannula tied into this vein and covered 
with adhesive strapping allows almost full use of the arm and hand. 

The thermostatic bath was made by Falk Stadelmann & Co. Ltd., of Leeds. 
It is a copper bath 12 in. in each dunension, and the heat supply is taken from the 
electric mains. It is fitted into a special table of which two only of the legs are 
provided with wheels so that when at rest it is stable, and yet when one end is lifted 



Fig. 109. — Patient receiving continuous intravenous infusion. An early case before the 
use of the cephalic vein was made a routine. 


It is easily moved about on the two wheels. When the infusion is once started this 
apparatus will continue to deliver the fluid to the patient at a known temperature 
and rate so long as the reservoir is replenished at intervals and so long as the vein 
remains patent. Owing to the constant and uninterrupted pressure of fluid no 
reflax of blood into the cannula, with consequent clotting, occiurs. After some 
days, however, the irritation of some fluids causes an aseptic phlebitis with swelling 
of the vein wall and gradual occlusion of its lumen. When this occurs it is a simple 
matter to fix the clip on the delivery tube in order to cut off the flow and then to 

change the cannula and fix it into another vein, usually the corresponding one on 
the other arm. 
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The total cost of the whole apparatus can be greatly reduced by replacing the 
thermostatic bath by a small wooden box containing one or two electric light bulbs 
and a thermometer. A hole is made in the roof of the box and into this the cork 
bearing the air trap is fitted. It is, of course, not possible to regulate the temperature 
as easily as with the more expensive apparatus, and it therefore requires more 
careful attention. 

The following is a brief summary of a typical case history to indicate the value 
of this form of treatment. Only those details which are relevant to this communica- 
tion are given, but they are sufficient to indicate the benefits which can be expected 
and the lines along which the investigations are being conducted. 

F. W.j male, aged 59 years, was admitted to the General Infirmary at Leeds under the 
care of Mr. Flint, on Sept. 26, 1934. with a history of fourteen years’ epigastric pain half an 
hour after food, together with flatulence and heartburn. Three years after his first attack 
a duodenal ulcer had perforated, and following suture of the ulcer he had had relief from 
symptoms for one year. Since that time there had been repeated attacks of pain of less 
severity with a recent complaint of vomiting. He was a very emaciated subject for his build, 
his stomach was distended down to the umbilicus, and he was a typical example of neglected 
pyloric stenosis. He was treated in bed and given daily stomach washes and continuous 
intravenous glucose saline infusion for a period of eight days, after which a posterior gastro- 
enterostomy was performed. During the preliminary treatment his stomach contracted 
notably, and his general condition improved beyond all recognition, as the following table 
shows : — 


Day 

Urine 

Intravenous 

Saline 

Weight 


O2. 

Pints 1 


I 

8 

nil ' 

7 St. 10 lb. 

2 

16 

4 


3 

34 

4 


4 

52 

5 i 


5 

92 

6 


6 

no 

61 


7 

88 

3 * 


8 

88 

6 


^ 1 

140 

3. 

8 St. 7 i lb. 


At no time during the treatment did any sugar appear in the urine. The total gain in 
weight was iii lb., due almost entirely to the fluid which had been retained in the tissues. 
The strength of the glucose solution was 6 per cent, so that the total quantity of glucose 
metabolized was about no grm. a day, taking the average rate of infusion as four pints in the 
twenty-four hours. 
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TWO CASES OF GANGLIA IN THE SHEATH OF THE 
PERONEAL NERVE 


By V. H. ELLIS 


ORTHOPitDiC SURGEON', ST- MARY*S HOSPITAL, LONDON* 


Cystic degeneration of a nerve-sheath is a condition which does not appear to be 
mentioned in text-books of pathology or neurology, but several cases have been 
recorded in Continental, though none has been foimd in the English, literature. 
This condition is associated with sensory changes and paralysis of the affected 
nerve, and it is interesting that out of 13 recorded cases, the peroneal nerve has 
been involved on 7 occasions. 

The earliest case appears to have been reported by Hartwell,^ of Boston, in 
1901. There was a cyst of the size of a hazel-nut in the median nerve with impaired 
mobility of the forearm and loss of sensibility to pain and touch. On operation 
the cyst was found to contain a watery and mucoid substance. Complete recovery 
followed its evacuation. The writer knows of one somewhat similar case where 
the median nerve was also involved. 

Cysts of the peroneal nerve have been recorded by Sultan,^ of Kiel, Zaar,® 
and Wadstein.'* 

Etiology. — ^The frequency with which the peroneal nerve is involved as it 
winds round the neck of Ae fibula suggests that trauma plays a part in the causation 
of the condition, as perhaps does its analogy to the very similar ganglia on tendon- 
shears. Zaar lays emphasis on the great part played by trauma ; nevertheless 
a definite history of injury is not always obtainable. 

Symptoms. — In nearly all cases the first symptoms are those of pain in the 
areas supplied by the affected nerve. The pain varies in intensity and may be 
accompanied by numbness ; after a few weeks the patient notices weakness of the 
extensor muscles and complains of drop-foot. 

Diagnosis. — The patient’s chief complaint is usually that of foot-drop. On 
examination of the leg a swelling can be felt in the course of the peroneal nerve 
which may be tender. It is cystic in nature, may be lobulated, and tender to touch, 
e.xtending from the front of the neck of the fibula some distance up the nerve behind 
the biceps tendon. The swelling is not attached to skin or deeper structures ; it 
is never associated with swellings on other nerves or signs of a generalized neuro- 
fibromatosis. 

Pathology. — The tumour forms a fusiform translucent swelling lying under 
Ae sheath of the nerve-trunk and occasionally following one or more of its branches 
into the muscles of the leg. The tumour is lobulated and lies only partially between 
the nen'e bundles. The wall of the cyst is composed of connective tissue without 
nertous elements. The contents are a colourless, glairy, jelly-like fluid, exactly 
Similar to that found in ordinarj^ ganglia. 

, "^Mtment. — Simple incision of the c}’st and expression of its contents can 
2 performed without injury^ to the nerve. The skin is sutured and heals soundly. 
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There appears to be no liability to recurrence. In cases of short duration the sensory 
symptoms disappear early and the paralysis passes in the course of a few months. 

CASE REPORTS 

Case I. — Stanley C., aged 13. First seen on Dec. 3, 1929, complaining of pain in the 
dorsum of the left foot and drop-foot of one month’s duration. There was a tender swelling 
J X I in. just below the head of the fibula. An X-ray showed no bony changes. 

Operation (Jan. 17, 1930). — The nerve proximal to the head of the fibula was twice as 
thick as normal, looked oedematous, and felt hard ; there were several small translucent cysts. 
Below the head of the fibula the peroneal branches were intact, and the muscles responded 
briskly to electrical stimulation. The anterior tibial nerve was apparently replaced by a swelling 

as large as a walnut, consisting of many 
freely communicating cystic cavities. This 
cyst was incised and evacuated. The cysts 
higher up were milked down and expressed 
through the same opening. The incision 
was then closed. 

Aug. 5 : Electrical reactions : peronei, 
normal ; anterior tibial group, weak 
response ; tibialis anticus did not appear 
to respond, 

Dec. 2 : Complete recovery. 

Case 2. — John J., aged 44. A com 
warehouseman. 

Oct. 14, 1935 : History of moderate 
pain in the left foot and foot-drop for one 
month. There was no definite history of 
injury, but his work involved filling heavy 
sacks of grain which he held between his 
knees, often resting the outer side of his 
left knee against another sack for support. 

On Examination. — Paralysis of 
muscles supplied by anterior tibial nerve. 
Over the head of the fibula, on its lateral 
aspect, there was a cystic swelling of the 
size of a cherry. The swelling was smooth 
and rounded, not tender, and doubtfully 
translucent ; not attached to skin or bone, 
and could be moved slightly from side to 
side. All the muscles of the anterior group reacted normally to faradism and galvamsm. 

Operation (Oct. 17). — Exploration of left external popliteal nerve {Fig. no). Thin- 
walled cyst found in sheath of nerve extending for a short distance into peroneus longus 
muscle. Nerve-fibres compressed but intact. The cyst contained a jelly-like fluid. 

Histological Report on Cyst Wall. — ^Dense fibrous tissue with a lining of flattened cells. 
No nervous tissue. 

Oct. 30 ; The patient was discharged with a toe-raising spring fitted to the boot. 

Jan. 12, 1936 : The paralysis had diminished after five weeks, and the function of the 
foot was normal by this date. 

I am indebted to Mr. S. L. Higgs for permission to publish Case i, which was 
under his care. 



Fig. 110.*— CflJe 2 View of the outer side of the 
left knee showing exposure of peroneal nerve with the 
ganglion lying below the head of the fibula partially in 
the substance of the peroneus longus, which has been cut. 
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CYSTIC DISEASE IN SUPERNUMERARY BREASTS 

By A. J. NORONHA 

LECTURER IN PATHOLOGY AND BACTERIOLOGY, B J. MEDICAL SCHOOL, POOVA 


In 1883 Reclus separated a disease which he called ‘ maladie kystique de la 
mamelle’. Since that time the affection has been described under a variety of 
names — for example : ‘ maladie de Reclus ‘ Schimmelbusch’s disease ‘ chronic 
mastitis ‘ chronic cystic mastitis ‘ cystic disease of the breast ‘ chronic inter- 
stitial mastitis and ‘ cystadenoma papilliferum 

The following case was referred to me for opinion by Ivlr. H. S. Mehta, M.S,, 
Civil Surgeon, Dhulia, Kandesh, India. 

“ Mrs. S., was admitted for swelling in both the axillm. She is a multipara, 
the last confinement being her third. She is 24 years old. She states that the 
swellings above referred to were noticed on the ‘ first day of her last pregnancy 



Hre. in. — Photograph of patient, showing the two a-xillarj' tumours, one on either side. 

namely, about a year prior to her admission into the hospital. The swellings 
P^osressively to their present dimensions. After her delivery she noticed 
t at mese swellings used to diminish in size whenever she nursed her child. On 
c.'canunation, both the tumours were found to be soft, fluctuating, freely movable, 
speaaUy the one in the left axilla. The latter appeared to have no connection 
0^ hi Aspiration of both swellings brought out milk. The tumour 

n e eft, being more easily removable, was enucleated and sent for examination.” 
So far Mr. Mehta’s notes. 

d's evidence to be shortly described, I diagnosed the tumour as cystic 

so h ^ ^^P^™umerary breast. Mr. Mehta very kindly supplied me with 
ttie p otographs along with the excised material. One of these is reproduced 
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in the text {Fig. iii). On examining the sections I requested Mr. Mehta to excise 
the second tumour and to send it for examination. This request was readily 
comphed with, and about a month later the second tumour arrived with the state- 
ment that it appeared to be connected with the right breast by a fascial attachment 
and that no actual communication with this organ had been discovered. Moreover 
no oozing of the contents had occurred on removal. 

I cut open each tumour on arrival and collected the contained fluid in test- 
tubes. In each instance the material had a rancid odour, similar to that of 
stale condensed milk. The colour was yellowish-white and the consistency that 
of inspissated milk. Curdy material was present in certain parts of the tumour. 



Fig. 112- — ^Photograph of gross appearance of the tumours submitted for examination. 

It cannot be ascertained with any confidence that this was the result of the formol- 
saline used in fixation, though this does not appear improbable. A drop of the 
hquid was examined under the microscope with a low power. It was found to 
consist of fat globules, similar to those seen in ordinary milk. Application of 
Benedict’s test showed the presence of a reducing substance, and a positive test 
for protein was obtained with Bogg’s reagent. 

The naked-eye appearance of the two tumours is shown in Fig. 112. The 
illustration (f size) shows their exact shape, except for a nipple-like projection 
in the larger tumour, caused by retraction of the overlying skin. The left tumour 
is the smaller of the two and is marked L. The right (marked R) is the larger. 
Both have been enucleated in their entirety and had not been cut into on removal. 
In the description that follows, the two tumours will be referred to as Tumour L 
and Tumour R respectively. 
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Tumour L shows two large cavities on section and many small ones, being 
honeycombed towards the edges and on the partition between the larger c^sts. 
Sections from the honeycombed areas show lactating acini. In the photomicro- 
graph illustrating these (Fig. 1 13) one can see a dilated duct with papillary processes 
projecting into the lumen. 

Tumour R, as seen in Fig. 112, is the larger of the two. The cystic dilatations 
are more numerous and of variable size. In the left half near the middle Hne, the 
honeycombed area is filled with a white curdy material. Sections from the less 
affected areas show lactating acini, but there is greater profusion of dilated ducts, 
some of which show proliferation of the lining epithehum (quite apart from the 
effect of oblique section). In some places a well-marked round-cell infiltration is 
present. In other sections, larger papillomata, to all appearances, severed during 
cutting are present within the lumen of dilated ducts, while in other places acidophil 
cells and epithelial debris are present within the lumen of the ducts. 



Fig 113 — Pholcmicrograph of tumour of left side 


The case is published because a bilateral affection of supernumerary breasts 
is present in the patient. The interest is further enhanced by the fact that the 
removed breast tissue does not, as far as I could ascertain, communicate with the 
adjacent breasts. Moreover, there is no external communication nor even a rudi- 
mentary nipple. 

The pathology of cystic mastitis is a matter of dispute, and there is great 
difference of opinion as to its causation. In France it would appear to be 
common in young women (LetuUe), while other authorities hold the view that it 
occurs on the wrong side of middle age. Keynes’s statistics apparently show that 
m England the disease occurs more frequently in “women nearing the meno- 
pause ’’ — that is, between 30 and 40 years. 

The theories as to the pathogenesis of this affection are as numerous as the 
names by which it is known. To mention only a few, it is held by some that the 
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condition is inflammatory. MacFarland, after an analysis of numerous cases, 
upholds Warren’s theory of “ abnormal involution ”, or “ delayed involution ” as 
MacFarland puts it. Schimmelbusch adheres to the neoplastic theory. In his 
Hunterian Lecture, deUvered before the Royal College of Surgeons in England on 
May 9, 1923, GeoflErey Keynes arrives at the following conclusions, among others : — 

“ I. The breast is a secretory gland which shows periodical activity from birth 
to menopause. 

“ 2. The normal non-lactating breast has no outlet through the nipple for 
the discharge of its secretions. Secretion must therefore be balanced normally by 
reabsorption. 

“ 3. Chronic mastitis is manifested by dilatation of ducts and acini, accumula- 
tion in them of the products of epithelial activity, infiltration with lymphocytes, 
fibrosis, and epithelial changes. Distribution of all these is very erratic. 

“ 5. Chronic mastitis is not bacterial in origin, toxeemic, or traumatic. Nor 
is it related to involution changes in the breast. 

“ 6. The cause of chronic mastitis is probably to be found in chemical irrita- 
tion due to stagnating secretions and epithelial debris. This cannot be proved until 
the chemical changes have been investigated.” 

I mention these conclusions in detail, as the case above described would appear, 
in a measure, to substantiate Keynes’s contention. In the first place, the affection 
is that of supernumerary breasts without any outlet for the resultant secretions. 
Secondly, the trouble arose during lactation, though one could not ascertain whether 
any hypertrophy of the additional breast tissue occurred during previous pregnancies. 
It would appear from the history that the patient did not notice anything pre- 
viously. Still, it is well known that during lactation some acini may remain 
dormant. The theory of stagnating secretions would appear to apply particularly 
to the case under consideration. 
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THE SIGNIFICANCE OF LUMBOSACRAL TRANSITIONAL 

VERTEBRiE 

By G. A. G. MITCHELL, 

SURGICAt SPECIALIST FOR THE COUNTY OF CAITHNESS 

M/in’s assumption of the eraa posture has necessitated many skeletal modifirations 
and these are nowhere more apparent than about the lumbosacral junction. Finality 
in structure has not yet been attained and developmental abnormalities are abundant, 
a fact of practical importance, as some anomalies strengthen the spine while others 
weaken it. The presence of an enlarged transverse process on one or both sides 
of the last lumbar vertebra is one of the best known of these anomalies, and it is 
interesting both from the anatomical and clinical view-points. The condition is 
usually referred to as sacralization or lumbarization, and its occurrence is puzzling 
unless one possesses a knowledge of the anatomy and morphology of the spinal 
column. 


ANATOMICAL SIGNIFICANCE 

The normal formula for the human vertebral column is : C.7, T.12, L.5, S.5, 
C0.45 but variations from this occur in about 20 per cent of skeletons. The total 
number of segments seldom varies, however, and as there is no proof that inter- 
calation or excalation of whole segments occurs naturally, any addition of a vertebra 
to one region must be associated with the loss of a vertebra from another. Numerical 
variability is greatest at the sacro-coccygeal junction, and usually results in the 
acquisition of an extra vertebra by the sacral region and a loss of one from the 
coccygeal region, but variations at the lumbosacral junction are also common, 
resulting in either elongation or shortening of the liunbar region. 

Phylogenetic advances have been accompanied by reduction of segments at 
bath the cranial and caudal ends of the spinal column. In the evolution of the 
higher primates the lumbar region has become relatively shortened, the process 
of reduction being brought about by the transformation of lumbar into sacral 
vertebra:. As a consequence the whole pelvic girdle has migrated in a cranial 
direction and the number of pre-sacral vertebrae has decreased. According to 
Rosenberg these phylogenetic advances are partly recapitulated in human onto- 
geny, because the pelvic girdle is primarily attached to the twenty-sixth venebra, 
but subsequently extends forwards on to the nventy-fifth, while at the same time 
the thirtieth vertebra, primarily sacral, becomes separated from the sacrum to 
form the first cocq’geal vertebra. Rosenberg’s conclusions are not accepted 
by all authorities ; indeed the balance of opinion seems to swing more to the 
opposing view that in man the pelvis is migrating backwards instead of forwards. 
If the latter opiruon is correa, Rosenberg’s theory' must be incorrea or incomplete. 
Most anatomists are agreed that it is correct but incomplete, and to complete the 
theory Keith has suggested that in the human phylum the lumbar region was again 
lengthened when the plantigrade mode of progression was substituted for the 
brachiating. 
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An idea of the tendency to progression or retrogression of the pelvis can be 
gained by studying the number of pre-sacral vertebra. The number of cervical 
vertebra remains practically constant, and thus any increase or decrease in the 
pre-sacral vertebra usually affects the thoracico-lumbar region. The normal 
formula for these regions in man is T.12, L.5, giving a modal number of seventeen. 
If the pelvic girdle progresses in a cranial direction, a lumbar vertebra becomes 
incorporated in the sacrum and the thoracico-lumbar segments are reduced to 
sixteen, whereas if it recedes caudally the process is reversed and the number of 
thoracico-lumbar vertebrm is increased to eighteen. The spinal column of man 
shows less tendency to numerical variations than that of anthropoid apes, and is 
characterized by the stability of the modal number of seventeen. Todd has 
observed that the modal number of the gorilla and chimpanzee is also seventeen, 
of the gibbon eighteen, and of the ourang sixteen. Thus at first sight it appears 
that the ourang has progressed further than man, but if Keith’s theory is correct 
it has not this significance, since he suggests that man has reached and passed this 
stage, and that his lumbar region is becoming elongated again. Rosenberg, Todd, 
and Willis think that in man the tendency is towards reduction in the number of 
the thoracico-lumbar segments to sixteen. On the other hand Bardeen, Frets, 
Keith, Dwight, Fischel, and Shore are of the opinion that the pelvis is migrating 
backwards in man, tending to increase the number of thoracico-lumbar segments 
to eighteen. If the almost constant cervical element of seven is added, it is clear 
that the total number of pre-sacral vertebrae oscillates between twenty-three and 
twenty-five, and the numerical variations are mainly dependent on a reciprocal 
gain or loss of one vertebra at the lumbosacral jimction. Often the process is 
incomplete and the vertebra gained by the sacral from the lumbar region, or vice 
versa, fails to assume completely all the characters of its adopted region, and this 
explains why transitional types of vertebrae are common at the lumbosacral junc- 
tion. The transitional vertebra may have lumbar characteristics on one side and 
sacral on the other, and it is either the twenty-fourth or the twenty-fifth of the 
pre-sacral series. Clinically this condition is usually referred to as ‘ sacralization 
of the fifth lumbar vertebra ’, but if Keith and other observers who maintain that 
the pelvis in man shows a preponderating tendency to migrate caudally are correct, 
then the condition is more often a lumbarization of the first sacral than a sacralization 
of the fifth lumbar vertebra. The tendency for the sacrum to acquire a segment 
from the coccyx is greater than its tendency to lose one to the lumbar region, and 
Shore suggests that in the evolutionary sense acquisition of the thirtieth vertebra 
(normally the first coccygeal) by the sacrum precedes, and perhaps even makes 
possible, the release of the twenty-fifth vertebra (normally the first sacral) to the 
lumbar region. By simply looking at an isolated specimen or a radiograph of the 
lower spine it is impossible to tell whether sacralization or lumbarization is present ; 
the total number of pre-sacral vertebrte must be known before an opinion can be 
given. 

The most striking peculiarity of the transitional vertebra is the appearance 
of one or both transverse processes, which are greatly enlarged as compared with 
the normal lumbar type {Fig. 114). These processes are really a combination of 
transverse and costal elements, the costal being the larger. In a normal first sacral 
vertebra the anterior two-thirds of the ala sacralis represents the costal and the 
posterior third the transverse process {Fig. 115). Even in a normal fifth lumbar 
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vertebra (Fig- Ii5) costal elements form a not inconsiderable component of the 
transverse processes, but when sacralization is present they have undergo 
degree of development analogous to that which normaUy occurs m the upper sacral 

The abnormal costo-transverse processes may be large or small, sy^etrical 
or asymmetrical. They may not be enlarged sufBciently to reach either the sac^ 
or the ilium, but at other times they articulate with the sacrum (Figs. ii4, if), or 
even with the ilium, on one or both sides. Sometimes there is unilateral or bilater^ 
bony union between the costo-transverse processes and the sacrum (Figs. 117, if )> 
though the processes are often asymmetrical, and the vertebral bodies and arches 



FfC 114— A lumbosacral transiuonal vertebra with 
bihtenl cosio-transversc articulations It is impossible 
TO tell uheihcr this IS an example of lumbanzauon or of 
sacrahraiion as the rest of the vertebral column was not 
available for examination 



1 


Fig Up — ^T he whitened portions indicate the 
costal elements in the last lumbar and first sacral 
veneb’^ 


may remain pardy or completely unfused. Absolute symmetry is uncommon. 
In about 50 per cent the transitional vertebra shows lumbar characteristics on one 
side and sacral on the other (Fig. 1 17), the remainder showing anomalous develop- 
ments on both sides (Fig. 114). The body of the transitional vertebra is usually 
wedge-shaped from side to side, being wider on the side with the larger costo- 
transverse process. The sacral auricular surface may encroach on the transitional 
vertebra (Fig. 119). If the nventj-fourth vertebra (normally the fifth lumbar) 
becomes united to the sacrum by bilateral bony union, the process of sacralization 
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is said to be complete. This may result in a six-piece sacrum {Fig. 118), unless a 
segment is acquired by the coccyx from the sacrum, thus maintaining a five-piece 
sacrum. Lumbarization, by partially or completely releasing the first sacral 
vertebra to the lumbar region, would produce a four-piece sacrum were it not for 
the fact that the five segments of the sacrum are usually maintained by the acquisi- 
tion of the first coccygeal segment. Four-piece sacra are rare, only occurring in 
about 1-2 per cent of European skeletons (Le Double). 

The frequency with wMch lumbosacral transitional vertebrm are to be expected 
varies in different races. Wetzel found that they were present in 18 per cent of 
Australian aboriginals ; Shore estimated the percentage in Bantu natives to be 4-8 ; 



Fig. 119. — Examples of encroachment of the sacral auricular surfaces on lumbosacral transitional 

vertcbnc. 


To5-oda discovered that they were present in 5-8 per cent of Japenese spines ; 
Brailsford, from radiographic studies, gives the percentage as 8-i for natives of 
Britain; and Keith states that ''in a series of one hundred human skeletons it will 
be found that some three or four will show a headward sacralization, while six or 
eight show a tailward movement.” 

CLINICAL SIGNIFICANCE 

Should complete sacralization of a fifth lumbar vertebra have occurred, the 
lumbosacral junction is strengthened, and this is true even if the bony union is 
present only on one side. Complete lumbarization of the first sacral vertebra 
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lengthens the lumbar portion of the spine, thus allowing shghtly increased mobility, 
but as mobility and strength are opposing virtues the lumbosacral junction is 
weakened. If two well-formed lumbosacral transverse articulations are present 
the junction is strengthened, but trouble may arise from the liability of the abnormal 
joints to arthritic changes. In the other incomplete types there is little doubt that 
the enlarged costo-transverse processes are occasionally the cause of low back pain 
and other symptoms. Jones and Lovett say they are rarely responsible for sym- 
ptoms, and Verrall agrees, but says symptoms are severe when they do occur. Leri 
says they seldom cause pain, but Mennell in this country and the majority of 
American writers believe that they are capable of causing symptoms. A few deny 
that they ever cause symptoms and attempt to justify their contention as as follows : 

1. The anomaly has been present from birth, yet no symptoms may develop 
till adult life. 

2. The condition may be found during routine examination in patients with 
no backache. 

3. Many who have been operated upon and had this ‘ cause ’ of backache 
removed have not been relieved. 

These contentions are easy to refute : — 

1. The process at birth is relatively small and partly cartilaginous, and does 
not reach its full development or become completely ossified till early adult life. 
Obviously a small, partly cartilaginous process is less liable to cause trouble than 
a larger, completely ossified structure. 

2. Other congenital anomalies, e.g., cervical ribs and spina bifida, may be 
found by chance during a routine examination for some other condition, yet no 
one doubts that these anomalies occasionally produce symptoms. 

3. It is true that the removal of an enlarged costo-transverse process does not 
always cure low back pain i but that only proves that the diagnosis and treatment 
were wrong in that particular instance. The fact that appendicectomy after a mis- 
diagnosis of appendicitis does not cure the patient is no reason for denying that 
the appendix ever causes pain. 

There is a sufficient body of evidence to prove that these enlarged processes 
are potential and sometimes actual causes of low back pain. They may produce 
symptoms in various ways ; — 

1. If the process is not large enough to articulate with the sacrum, lateral 
bending movements may cause it to impinge on the sacrum, thus nipping the 
intervening soft tissues and brmsing the periosteum. 

2. In unilateral cases the impingement of the process on the sacrum or ilium 
may provide a fulcrum for the spinal column, which then acts as a lever of the 
second class tending to prise apart the Imnbosacral transitional vertebra from the 
sacrum, straining or tearing the connecting ligaments (Fig. 120). It is obvious that 
the ligaments on the side opposite to the abnormal process will suffer most, and this 
explains the seeming paradox that the symptoms and signs are sometimes worse 
on the side with the normal process. Violent lateral bending may cause acute 
lumbosacral strain, while ordinary lateral bending movements may produce minor 
repeated ligamentous strains which have a cumulative effect. This type of strain 
is distinguished by certain writers from other cases of Imnbosacral strain by calling 
it ‘ lumbosacral transverse strain,’ but there is no advantage in this, for it is highly 
improbable that the ligamentous fibres surrounding the abnormal costo-transverse 
articulation stiffer alone. 
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3. An adventitious bursa may form between the enlarged process and the 
sacrum or ilium and become inflamed owing to repeated small injuries, 

4. If the process articulates with the sacrum or ilium, a so-called lumbosacral 
transverse articulation is formed. The articular cartilages of the joint are often 

thin and therefore not very eflScient as shock 



Fig. 120 — diagram to illustrate 
how levering effects mav be produced by 
unilateral incomplete lumbaruation or 
sacralization. 


absorbers, thus lessening the resistance of the joint 
to traumatic insults. Repeated minor injuries such 
as are produced by lateral bending, heavy lifts, 
etc., initiate arthritic changes more readily under 
these circumstances. 

5. In some cases associated peri-arthritic 
changes may involve adjacent nerves. Ecchon- 
droses or osteophytes may develop around the 
margins of the abnormal articulations, encroach on 
the intervertebral foramina, and press on the 
contained nerves. In sacralization the fifth lumbar 
nerve is liable to be involved, while in lumbariz- 


ation the first sacral nerve is the one liable to suffer. 


6. Bauman thinks that the part of the fourth lumbar nerve which helps to 
form the lumbosaCTal trunk may be stretched as it passes over the enlarged costo- 
transverse process, particularly during spinal extension, and that this may give 


rise to radiating nerve pains. 


SYMPTOMS AND SIGNS 

Symptoms. — Symptoms due to lumbarization or sacralization often manifest 
themselves during the third decade, and in this respect the clinical history resembles 
that of many cases with cervical ribs ; this is interesting when one considers that 
the symptom-producing costo-transverse process is m ainl y formed by an abnormal 
development of the costal element. The symptoms may first appear after injury 
(particularly a fall on the flat of the back), illness, unaccustomed activity, or working 
in a cramped or unusual position, while any thin g upsetting the normal posture or 
gait and throwing more strain on the side with the abnormal process, may initiate 
the trouble. One patient, for example, developed low back pain due to an incom- 
plete right unilateral lumbarization after injuring a cartilage in his left knee, which 
led to recurrent attacks of synovitis and caused him to throw more weight on the 
side with the lumbarization. Verrall remarks on the intermittency of the sym- 
ptoms; this may be due to recurrent inflammation of an adventitious bursa, 
recurrent arthntis in a lumbosacral transverse joint, or occasional nipping of tissues 
benveen the sacrum and the process. 

Low back pain is the most common complaint, and it is fairly well localized 
over the lumbosacral region. In some cases it is very severe and may completely 
incapacitate the individual. In others it takes the form of an indefinite dull ache. 
Like most other forms of low back pain it is extremely intractable at times, and 
arouses the usual suspicion of neurosis or malingering. Lower spinal movements, 
walking, coughing, and abdominal straining increase the pain, while lifting weights 
an bending become difficult or impossible. Owing to the possibility of involve- 
ment of the lower lumbar or first sacral nerves, pains in their cutaneous areas of 
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distribution are not rare, occurring along the outer side of the leg and in the foot. 
Pains along the posterior aspect of the thigh are less common. In cases with 
definite nerve irritation or compression the patient may complain of weakness or 
unsteadiness of the leg on the affected side. Any nerve symptoms and signs in 
sacralization are practically identical with those which may occur in lumbosacral 
strain, whereas in lumbarization any nerve features present resemble more closely 
those which may occur in sacro-iliac strain. 

Children rarely have symptoms which could be ascribed to lumbarization or 
sacralization, although a child is occasionally seen with symptoms suggestive of 
hip-joint or genito-urinary disease in whom the only discoverable abnormality is 
lumbarization or sacralization. 

Signs. — The paucity of definite objective findings is sometimes surprising in 
a patient with severe symptoms, another feature which often arouses suspicions 
of neurosis or malingering. The lumbar region of the spine may appear unduly 
long if lumbarization is present, while in sacralization this region is shorter than 
normal and the ilio-costal space is diminished. In patients with severe unila teral 
trouble a scoliotic deformity away from the affected side may be found. On the 
other hand, cases have been recorded where the development of a scoliosis due to 
some other condition caused impingement of an enlarged costo-transverse process 
on the sacrum or ihurn and so produced low back pain in a patient previously free 
from this complaint. 

In most cases localized tenderness can be elicited on pressure over the lumbo- 
sacral region. In unilateral cases this tenderness may be more marked over the 
anomalous process, but in other cases, for reasons already explained, the maximum 
tenderness may be present on the side showing no abnormality. Movements 
towards the affected side are limited and painful, rotation in partic^ar being per- 
formed with difficulty. Flexion at the lumbosacral junction is diminished, and 
the majority are unable to touch their toes while keeping the knees straight : even 
when the lumbar spine is flexed as completely as possible it only becomes flat and 
does not show the usual backtvard convexity. 

Spasm of the lower spinal muscles, slight tenderness over the sciatic nerve, and 
cutaneous hyperaesthesia along the outer side of the leg and in the foot are present in 
all except mild cases, while in a few chronic cases definite wasting of the leg muscles 
or diminution of the tendo Achillis jerk on the affected side can be distinguished. 

RADIOGRAPHIC APPEARANCES 

In a child the enlarged costo-transverse process bends downwards towards 
the sacrum, and if the condition is bilateral an appearance resembling a flattened 
arch is produced {Fig. 121). Rarely distinct evidence of the composite nature of 
the process is afforded by the appearance of a slight gap or foramen between the 
transverse and costal elements which go to form the enlarged costo-transverse 
process. As the person grows older the process increases in size, and in bilateral 
cases a ‘ butterfly-wing ’ shadow which is characteristic is cast on antero-posterior 
films . Radiographs show whether the process is fused completely or incompletely 
with the sacrum, or whether unilateral or bilateral lumbosacral transverse articula- 
tions are present. In the latter event X rays reveal if arthritic changes have occurred 
{Fig. 122). Unless stereoscopic views are taken, it is easy to imagine that the enlarged 
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Fig 121 — lumbosacral 
transitional \ ertebra in a child 
aged eight >ears. 


Fig 122— a lumbosacral 
transitional ertebra with bi- 
Istcral costo-trans\erse articu- 
lations, one of which shows 
arthritic changes 
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process is impingeing on the ilium. Actually that is unusual, although in rare 
instances a joint exists between the two, or the ilium may show signs of erosion 
through recurrent attrition by an impingeing process. 

The radiographic demonstration of lumbarization or sacralization in a patient 
suffering from low back pain does not necessarily indicate that this developmental 
anomaly is the cause of the trouble. There is often a temptation to attribute the sym- 
ptoms to the abnormality because diagnosis of low back conditions is never easy, and 
one is inclined to be satisfied if any possible cause is discovered. But the process 
should not be incriminated until all other causes have been considered and excluded. 

TREATMENT 

Conservative Measures. — These should be adopted in the first instance for 
aU cases of lumbarization or sacralization producing symptoms, and the treatment 
resembles that usually advocated for lumbosacral strain. 

If the low back pain is acute, rest in bed is necessary in the early stages, and 
any period from two to six weeks, depending on the acuteness of the case, is not 
considered excessive. The patient should lie on a firm bed, with soft pillows under 
the knees and lumbar spine. During the early stages sedatives may be necessary, 
and hot fomentations or cold compresses are often soothing. Massage and other 
physiotherapeutic measures, if employed with skill and discretion, relieve dis- 
comfort and stiffness and expedite repair. Thus ultra-violet and infra-red radiation, 
radiant heat, etc., have been found to give good results in the relief of pain, and at 
a later date ionization or diathermy may be employed with benefit. Graduated 
passive and active movements should be begun not later than the end of the first 
week, and should be continued cautiously till full movements are allowed in the 
sitting or reounbent position by the end of two to four weeks, the time factor 
depending on the acuteness of the case. These movements prevent the formation 
of peii-articular adhesions which are often the cause of persistent pain and dis- 
ability. Incorrect posture should be corrected, and if it is due to any remediable 
cause this must be treated. In the severer cases the patient should be provided 
with a plaster jacket or a properly fitted back-brace when he is allowed up. In 
females strong specially-made corsets often provide sufficient support and are much 
more acceptable than a brace. The corsets or back-brace should be worn during 
the day for three months, but the prolonged use of a brace should be discouraged 
unless in exceptional cases. 

Operative Treatment. — When conservative measures have been faithfully 
applied and have failed to cure the patient, operative treatment must be considered, 
but only a small proportion of cases require surgical intervention. Manipulation, 
which is often so valuable in reheving persistent or recurrent pain following lumbo- 
sacral strain, is of doubtful value in lumbarization and sacralization, as the forced 
movement may aggravate the condition; this is readily understandable when one 
considers the mechanism of pain production in these cases. Various operations 
have been suggested, most of which have aimed at the removal of the offending 
bony process, and the fact that their performance has been attended with success 
in many cases is strong confirmation of the correctness of the diagnosis. A few 
operators have found that removal of the outer part of the enlarged costo-transverse 
process is all that is necessary. From this they argue that the pain must have been 
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caused by impingement of the process on the sacrum or ilium, or by the levering 
effect thereby induced, and not through any pressure or tension on nerves. The 
offending process may be approached from behind either by splitting the erector 
spinse or by working down along its outer side. This operation is not easy and 
hsemonhage may be troublesome. Verrall has suggested a better method. He 
cuts a window in the ilium opposite the enlarged process, and through this he 
removes as much of the process as necessary, a method which has the advantage 
of removing the part of the ilium on which the enlarged process may impinge, in 
addition to the abnormal process itself. Other surgeons state that removal of the 
process tends to weaken the lumbosacral region, and argue that as nature is trying 
unsuccessfully to fuse the parts the aim of the surgeon should be to assist nature 
by performing a lumbosacral fusion operation. Although this argument is based 
on incomplete knowledge, the performance of the operation has given good results 
in many cases. 

A problem arises if this type of congenital anomaly is found by chance in a 
radiograph. Possibly the best thing is to say nothing about it to the patient, as in 
many cases it never causes any trouble. Exceptions might be made to this rule 
in the case of people who perform extremely arduous work, or athletes who 
indulge in vigorous sports which markedly increase the strains and stresses borne at 
the lumbosacral junction. The former should be advised to find lighter work if they 
can possibly do so, while the latter should be counselled to avoid strenuous games. 

In certain American works the spine of every new workman is X-rayed as a 
routine, and if lumbarization, sacralization, or other congenital defects of the 
lumbosaaal region are found which are likely to lead to subsequent trouble, he is not 
put in a department requiring severe physical exertion. This type of examination, if 
performed regularly in Britain, would prevent a great number of the medico-legal 
difficulties which are prone to arise in cases of low back pain and persistent disability. 
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THREE CASES OF FRACTURE RESULTING FROM 
ELECTRIC SHOCK 

By H. JACKSON BURROWS, London 

Fractures resulting from electric shock do not appear to be generally recognized. 

Cases in the Literatnre. — ^JeUinek^ described two instances of bony trauma 
in men who had sustained electric shocks from lamps without suffering any 
mechanical violence.* The first, who experienced severe pain in the shoulder, 
showed radiologically a fissme i cm. long in the head of the humerus. The 
second patient, who had similar severe pain, committed suicide the day after 
the injury, and at autopsy the head of the humerus was found divided into 
numerous fragments. 

Martin® referred to a man in whom, after contact with a current at 200 volts, 
it was found that the head of the right humerus “ had been knocked off at the 
anatomical neck ” and “ had been displaced backwards and completely turned 
round ”. It is not stated whether mechanical violence occurred. 

Friihmann® reported the case of a woman, aged 34, who received an electric 
shock from a lamp without sustaining any mechanical violence. A radiograph 
showed forward and downward dislocation of the shoulder with avulsion of the 
greater tuberosity. During a careful attempt, under ethyl chloride anssthesia, to 
reduce the dislocation by Kocher’s method a further fracture was produced (site 
not stated). 

Simpson-Smith® described the case of a male patient, aged 41, who grasped 
the terminals of conductors of a 240 volt alternating current in either hand, 
contact being maintained for three-quarters of a minute. The head of each 
humerus was dislocated backwards ; the left greater tuberosity was fractured, 
and the upper end of the right humerus was comminuted, the mushroomed head 
lying free. 

Palugyay" described spontaneous fracture of the proximal phalanx of the third 
finger of a boy, aged 12, occurring on the fifty-fifth day after prolonged (? several 
nunutes) contact with a wire carrying direct current at no volts. Other changes — 
Sudek’s atrophy, periosteal new bone formation, and sequestration of necrotic 
fragments — ^were present in this and a similar case. 

Ziemke^'’ described fractures of the skull and of the middle of the humeral 
shaft, the bone in the latter region being found at autopsy to be so brittle that it 
broke like glass. The current in this instance, however, was one of 3000 volts ; 
there was extensive charring of the soft tissues and bone, so that heat may have 
een a factor in the production of the abnormal brittleness. Mechanical violence 
also was a complication. 


™^'^hanical violence ’ is used in the restricted sense of that of blows from 
’ h does not comprehend intrinsic violence such as that of uncontrolled 
muscular contraction. 
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Blencke^ stated, without giving details, that he knew of a case in which radio- 
graphs showed distinct fissures in the distal end of the shaft of the radius after 
the entry of a high-tension current through the finger-tips ; complaint was made 
of local pain. 

The same author^ and Wagner® describe a case of Kienbock’s malacia of the 
semilunar bone following an electric shock from a " high-tension ” current. A 
stone-breaker, aged 26 according to Blencke or 30 according to Wagner, suffered 
electric burns of three fingers from contact with the switch of a lift; he 
fell and lost consciousness. The right wrist became swollen and was still so 
two years later when it was X-rayed on account of pain experienced during 
hard work. The radiographs revealed the presence of Kienbock’s malacia of the 
semilunar bone, which was ascribed to the passage of the current, though clearly 
it might also be ascribed to the faU at the time of the shock or be con- 
sidered to have no relationship to it. The case is included here because 
Kienbock’s disease is sometimes considered to imply a crush fracture of the 
semilunar bone.* 

Fractures are familiar in injuries from lightning. Jex-Blake gives a review of 
this subject. 


CASE REPORTS 

Three cases, all affecting the upper end of the humerus, have been observed 
by the author. 

Case I. — Crush Fracture of the Head of the Humerus.f 

A man aged 48, a hairdresser, complained of pain in and stiffness of the right shoulder. 
Nine and a half weeks previously, when holding a vibro-massage machine in his right hand, 
he was reaching with his left to pick something off the marble slab of a sink when he received 
a shock from a 50 cycles alternating current of 230 volts. His hands were dry ; he does not 
think he touched a tap ; the soles of his shoes were of crepe rubber and he was standing on 
linoleum. He was unable to drop the machine. He felt agonizing pain all through him, 
and as though his right arm were being pulled out of his body. He made facial contortions 
but did not cry out. He felt dazed, but did not fall. A witness estimated the time which 
elapsed before the current was turned off at about five seconds. On the next day, or the 
following, he became bruised from above the right shoulder to below the right elbow. About 
five weeks after the injury he received massage, movements, and radiant heat three times 
weekly for a fortnight without improvement. He had suffered from no previous disability 
or injury ; there was no history of any fall involving the shoulder. 

On Examination . — Nine and a half weeks after the injury, the right shoulder exhibited 
a negligible range of movement and attempts were painful ; the scapular muscles were 
wasted. 

X-ray Examination . — radiograph (Fig. 123) showed a crush fracture of the head of the 
humerus. 

Treatment by graduated manipulations under anaesthesia, massage, movements, and 
radiant heat resulted in slight improvement only. 


* The histological appearances of Kienbock’s disease cannot be explained on a basis 
of fracture alone. Among a number examined microscopically, the author has seen immis- 
takable evidence of fracture in one, but it was impossible to say whether this had preceded 
or followed the more general changes. 

•}• This case has been shown by a resident officer before the Neurological Section of 
the Royal Society of Medicine, and an account, varying in certain details from that here 
given, appeared in the Proceedings.'^ 
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Fro. 123.— Cafe 1. Crush fraaurc of hesd of humerus. 



II 



i 62 the BRITISH JOURNAL OF SURGERY 

Case 2. — ^Avulsion and Fracture of the Greater Tuberosity of the Humerus. 

A housewife, aged 62, complained of pain in the right shoulder and disability of' the 
right upper limb. The previous day, when carrying an electric kettle, she received a shock 
from a 50 cycles alternating current of 230 volts and was unable to drop the kettle. She felt 
a sudden terrible pain all over as if her arms were being dragged off. She felt very distressed 
and that she was about to die. She was able to scream and hearing was not affected. After 
an interval which she could not calculate she lost consciousness and fell, with the result it 
seems, that the kettle became released or disconnected. There is no recollection of the fall. 
During the night the whole upper arm became much swollen. She does not know whether 
her hands were wet or dry at the time of the accident or what shoes she was wearing ; the 
floor covering was linoleum. 

On Examination. — Considerable limitation of movement of the right shoulder was found : 
the range of abduction was about 30°, scarcely any external rotation was possible, and internal 
rotation was limited by about 20°. There was no pronounced tenderness. 

X-ray Examination. — h radiograph {Fig. 124) showed avulsion and fracture of the greater 
tuberosity of the right humerus. 

Treatment. — In view ot her age, treatment was confined to early massage, movements 
with exercises, and radiant heat. 

Progress. — The fracture subsequently united, but, with the exception of a range of 
abduction of about 45°, no improvement in movement was found five months after the injury. 
The shoulder was nevertheless reasonably comfortable. 

Case 3. — Crush (Impression) Fracture of the Head of the Humerus. 

A man aged 47, a shorthand-typist, complained of pain in and stif&iess of the right 
shoulder. Eight weeks previously, when in the loft of his house with a metal standard lamp 
alight in his left hand, he stumbled and touched a water tank with his right hand to steady 
himself. He immediately received an electric shock, and was unable to release the edge of 
the tank from his grasp. He experienced a ‘ terrible shaking sensation ’ ; and, though he 
tried to shout, was unable to do so. He lost consciousness after an interval which he could 
not estimate. When he regained consciousness, contact had ceased, and he now experienced 
severe pain in the right shoulder and was unable to use the right arm i his chin and the left 
side of his face were cut. He was in the loft for less than five minutes altogether, but it is 
unknown for what fraction of this time he remained in circuit. The current was at 240 volts 
and alternating at 50 cycles. The tank was connected with the household water-supply. 
The patient’s hands were dry. The right shoulder remained stiff and painful, and in the 
first 24 hours became much bruised. A radiograph {Fig. 125), taken five days later at a hospital, 
was considered to show no bone injury; a diagnosis of ‘bruised arm,? htemarthrosis ’ was 
made, and a course of radiant heat and massage was given, with some improvement in the 
pain. An examination under gas, forty-five days after the injury, was said to have revealed 
‘ good and free ’ movement. 

On Examination. — ^Eight weeks after the injury there was found to be no appreciable range 
of movement in the right shoulder, although attempts were painful. The scapular muscles 
were wasted ; the circumference of the right arm was three-quarters of an inch less than that 
of the left, the right forearm a quarter-inch less than the left. No displacement of the humeral 
head was apparent. 

X-ray Examination. — ^The old film taken five days after the injury was available {Fig. 125). 
In this projection, the overlap of humeral head and glenoid and the duplication of part of the 
humeral articular contour are clearly pathological ; stereoscopic films were therefore taken. 
These appeared to show posterior dislocation of the humeral head, which was not in accordance 
with the clinical findings. A superior view {Fig. 126), however, showed the true state of 
affairs, namely an impression fracture of the humeral head opposite the glenoid. 

Treatment. — ^Arthrodesis of the joint is under consideration. 

DISCUSSION 

Of the previous cases in the literature, there are five having a certain sunilaritj’ : 
the two of Jellinek, those of Martin and of Friihmann, and the bilateral case^ 
of Simpson-Smith. In each instance the current appears to have been that ot 
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a domestic supply or of a similar order of voltage ; in each there has been a 
fracture of the upper end of the humerus, with or without dislocation. The 
fractures include Assuring (i instance), comminution (2 instances), separation of 
the humeral head (2 instances), and separation of the greater tuberosity (2 
instances). These five cases may be compared with the three described in the 
present paper. 

It is clearly necessary in examples such as these to distinguish those in which 
mechanical violence can be eliminated and those in which the patient has fallen, 
so that the force of the fall may have been the sole or principal agent in causing 
the fracture. Case i is an example of the first group, in which mechanical violence 
can be excluded. Cases 2 and 3 are examples of the second, and we do not know 
to what extent, if any, the patient’s fall may have contributed to the production 
of the fracture. In Case 3 it seems unlikely that there was any relationship, because 
the superficial injuries from the faU occurred on the other side of the body and 
because we are unfamiliar with impression fracmres of the humeral head as a 
consequence of mechanical violence. 

It is interesting to speculate on the manner in which an electric shock can 
cause a fracture in the absence of mechanical violence. Jehinek® showed that the 
passage of electric currents through bones, accidentally in man or experimentally 
in animals, may produce extremely dehcate lines or planes of cleavage. These may 
be straight or zig-zag, and vary in length from a few millimetres to several centi- 
metres. They can only just be distinguished with the naked eye, and are frequently 
not apparent in radiographs. Their presence was confirmed by histological examina- 
tion, which failed to show any evidence of the effects of heat. Jellinek refers to 
the phenomenon as ‘ scission ’ or ‘ schisis The fact that bony injury of the 
more gross type inferred by the term ‘ fracture ’ is almost confined to the shoulder 
region and may be associated with crushing of part of the humeral head, or with 
dislocation, or with separation of the greater tuberosity, suggests that the principal 
agent is the uncontrolled contraction of the shoulder muscles. Whether direct 
Assuring of the bones by the passage of the current, as Jellinek suggests, may be 
present also and render them more susceptible to the muscular violence is a matter 
on which we have no information. 

SUMMARY 

1. Previously described cases of fracture resulting from electric shock are 
summarized. 

2. Three additional cases which have been tmder the author’s observation 
are described. 

3. The mechanism of the direct production of fractures by electric shock is 
very briefly considered. 

The author wishes to express his grateful thanks to Dr. Hinds Howell, who 
referred Case 1 to him ; to Mr. S. L. Higgs, who had charge of Case 3 ; and to 
Dr. Russell Reynolds, Dr. J. R. Wylie, and Dr. C. M. Roberts for the use of the 
radiographs in Figs. 123, 124, and 126 respectively. He is also under an obligation 
to the Librarian of the Royal Society of Medicine for his assistance with the 
literature. 
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OSTEOCHONDRITIS DEFORMANS COXiE JUVENILIS 
OR PERTHES’ DISEASE; 

THE RESULTS OF TREATMENT BY TRACTION 
IN RECUMBENCY* 

By ARTHUR L. EYRE-BROOK 

Osteochondritis deformans coxae juvenilis, commonly known as Perthes’ disease, 
was first described by A. T. Legg,i of Baltimore, in 1909. Perthes, ^ after a pre- 
liminary publication in 1910, presented a classical monograph in 1913, with the 
result that this disease is frequentiy known as Perthes’ disease. 

ETIOLOGY 

Current views upon the etiology comprise trauma, infection, constitutional 
affections of bone, and abnormalities of bone development. 

The Traumatic Theory has been supported by an attempt to identily the 
epiphysial changes following reduction of a congenital dislocation of the hip with 
Perthes’ disease, although the former do not appear to follow the weU-recognized 
course of the latter disease, and terminate with medial flattening, in strong contrast 
with the marked lateral flattening of Perthes’ disease. A further point, too, is that 
while congenital dislocation of the hip is vastly more common in girls, Perthes’ 
disease is more common in boys. The greater frequency in boys together with 
some history of recent trauma have been used in support of the traumatic theory. 

Trauma may of course be only of secondary importance, as in osteomyelitis. 
The not infrequent bilateral disease appears to make it essential to associate the 
traumatic theory with some predisposition, the latter possibly being of a variable 
nature, as suggested by Sundt. Occlusion of part of the vascular supply to the 
epiphysis, the result of trauma, has been supported by a number of observers on 
both human and experimental pathological grounds. Zemansky and Lippmann® 
describe the results of section of the ligamentum teres in rabbits at various ages, 
and contend that in both animals and man the blood-vessels in this ligament 
normally gradually become occluded, and that trauma may result in their premature 
occlusion, with aseptic necrosis of the capital epiphysis. Lippmann"* dsecribes 
aseptic bone necrosis in human material obtained from one of Whitman’s cases. 

The Infective Theory is supported by a number of distinguished observers. 
Platt® noted otherwise unexplained pyrexia in two institutional cases, although 
pyrexia is rarely noted in this disease. Legg^ and Kidner® found staphylococci in 
one case each, and Phemister^ supported the infective theory from a histological 
study of some human material. Against this theory are advanced the facts that 
no abscess formation has ever been recorded and that marked X-ray signs may 
be seen in many apparently clinically early cases, in marked contrast to accepted 
infective bone conditions. 


* As practised at the Royal National Orthopa:dic Hospital (Country Branch). 
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TREATMENT OF PERTHES’ DISEASE 

Tlte Constitutional Affections of Bone have been enlisted to explain this disease. 
Rickets was blamed at one time. Durham and Outland® note a diminution in both 
serum calcium and phosphorus, and support a constitutional disturbance. Stmdt® 
suggests an endocrinological imbalance as the imderlying factor, whilst trauma, 
as a rule, initiates the series of changes. 

Abnormalities of Bone Development may be either of the acetabulum or of me 
femoral head. Murk Jansetf ® gives an ingenious explanation wherein the condition 
of ischium vara or of an abnormally shallow acetabulum results in point contact 
only between the acetabulum and the femoral head. The resultant excessive local 
pressure in somewhat softened bone results in Perthes’ disease and deformity of 
the femoral head, mainly of an adaptive nature. A survey of a number of radio- 
graphs with a view to discovering any degree of ischium vara convinced me that 
without accurately centred X rays this could not be determined. 

Delitalia^^ considered that the abnormality of bone growth was in the femoral 
metaphysis. He pictured Perthes’ disease as similar in pathology to a slipped 
femoral epiphysis, save that the abnormality was transferred from the medial to 
the lateral region of the metaphysis. 

CLINICAL PICTURE 

The clinical material upon which this paper is built comprises 41 cases, 
varying in age of onset from 3 years and 3 months to 16 years, and showing a marked 
preference for the period 4-9 years, in which semi-decade lay 72 per cent of the 
cases. The sex incidence is male/female as 31/10 ; that is, the disease is three 
times as common in boys as in girls. Only four cases of bilateral disease were 
encountered. 

In considering the clinical picture, those cases seen in the acute stages showed 
spasm, which appeared considerably in excess of the pain complained of, this 
always being slight. The prominence of the head in Scarpa’s triangle and of the 
great trochanter were constandy observed, and, even after quiescence of the 
disease had been reached, there was usually sufficient to determine clinically 
the side involved. All other signs rapidly disappeared once treatment was begun. 

X-ray Signs of Perthes’ Disease. — ^These are divisible into the early signs 
{Figs. 127-130), unfortunately only too rarely seen, and the better-known ty’pical 
sequence of the later stages {Figs. 13 1- 135). 

Early Signs.— There are five of these : (i) Increased density of the epiphysis ; 
(2) Increased depth and clariU' of the joint space; (3) Early flattening of the 
epiphysis ; (4) Early metaphysial ‘ cavitation ’ ; (5) Courtney Cages’s sign. 

Increased densiu- of the epiphysis appears to precede flattening, and in the 
earliest radiographs is only accompanied by the increase in depth and clarity of the 
joint space, which latter as a rule is quite a noticeable feature. These joint-space 
signs have been noted by a number of observers, particularly of the French school, 
and are presumably the result of an effiision into the joint, although the adduction 
of the hip does not lend support to this suggestion. 

Early flattem'ng of the epiphysis rapidly follows the above, and soon becomes 
one of the most striking of the X-ray signs of the disease. 

Early localized metaphysial rarefaction or 'cavitation’ reminds us that this 
disease 15 not confined to the epiphj-sis in its manifestations. A small translucent 
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area in the metaphysis may be the most evident of the X-ray signs in an early 
radiograph, as occurred in one of our cases. 

Courtney Cages’s^^ sign is the lateral metaphysial erosion that develops on 
the affected side and contrasts with the normal straight line of junction of the 
metaphysis with the epiphysis. This sign was definitely present in three out of 
six very early cases, but does not appear to be constant or of very great assistance 
in early diagnosis. 



Figs. 127, 123.— Cafe 15. A. W. Aged 8 years. Perthes* disease of the right hip, showing 
increased depth and clarity of the joint space, increased density of the epiphysis without collapse, and 
Courtney Cages’s sign. 





Figs. 129, 130. — Case 3. D. R. Aged 4 years, Perthes’ disease of the right hip, showmg 
increased density of the epiphysis without coHanse, increased depth and clarity of the joint space, meta- 
physial ‘ cavi»^ation ’, and a thickening of the femoral neck from subperiosteal laymg-down of bone. 

Later Signs. — These, the better-known signs of Perthes’ disease, are (6) 
Flattening, fragmentation, and further condensation of the epiphysis ; (7) Broaden- 
ing of the neck of the femur ; (8) Confluent ‘ cavitation ’ of the metaphysis ; 
(9) Partial collapse of the ‘ cavited ’ metaphysis ; (10) Regeneration of the more 
or less deformed epiphysis; (ii) Condensation of the regenerated epiphysis; 
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(12) Sometimes partial disappearance of the epiphysial hne in its outer portion ; 

(13) The appearance of the transverse cervitil line ; (14) Adaptive acetabular 
changes 



Fig 131 — 21 E Aged 10 jears Fig 132 — Case 18 A E AgedTvears Sbo^- 

Muchmetaphysal*cancation’ The prognosis i5 bad mg he formation of a marked beaJc, resuirmgia severe 
because of the danger of se\ere metaphv«ial collapse mctaphjsial defomutv 



16 B D Aged9>ears Illus 
^bickening of the neck of the femur b 
Thl ^ubpcnosteal lamina of bone aloni 

itie upper surface of ihe neck 


Fig 134 —\r M Aged 9\earf Sho^ng the 
transverse cervical line and the partial disappearance 
of the cpiph>suJ line 


f btoadening of the neck results from two processes — the la}Tng-down of laminm 

0 subpenosteal bone along the supenor surface of the neck, and the downward 



THE BRITISH JOURNAL OF SURGERY 


170 

protrusion of the inner portion of the metaphysis, this latter being known as 
the beak. 

Severe metaphysial ‘ cavitation ’ is a serious prognostic factor, as it is liable to 
result in considerable metaphysial collapse and deformity, particularly of the outer 
portions. 

Regeneration of the epiphysis is very interesting to watch as it gradually takes 
visible form on the X-ray films. The outline creeps on to the upper surface of 
the neck, even reaching and fusing with that of the great trochanter. Any protru- 
sion of the head beyond the acetabular margin must be taken as deformity, even 
when the epiphysis is agreeably round. 

While the epiphysis is usually involved in toto, there is always a much greater 
degree of pathological change to the outer side. Such mushroom types as were 


Fig. 135 — P. B. Aged 11 years lAke Fig 134. this sho\\s the tians\erse cervical line and the 
partial loss of the epiphysial line. 

present in this series occurred as the late deformed result of former cap types which 
had received treatment deficient either in intensity or duration. 

Partial disappearance of the epiphysial line only occurred in the more severely 
deformed cases, and is illustrated in one of the radiographs shown. 

The transverse cervical line crosses the neck at various levels, according to 
the degree of deformity present, and is quite characteristic of these severer cases. 
It is presumably the everted edge of the metaphysis, and always starts in the beak. 
From the greater encroachment on internal rotation, I conclude that it is on the 
anterior surface of the neck. 

The acetabulum shows adaptive changes after the disease has been in progress 
for some time. No early primary changes were noted. 

TREATMENT AND PROGNOSIS 

In turning to the question of treatment, we note that a great diversity of 
opinion has existed. Legg^® in 1927 summed up the views of many surgeons v/ith 
the remark that, “ while a process suggesting weakness of bone structure is going 
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on, it is theoretically sound to allow no weight-bearing ; but in practice, rehef from 
weight-bearing in no way affects the end-results.” I think at the present day most 
surgeons would at least agree with Sundt,« who stated that « treatment directed 
to the elimination of weight-bearing has no proved influence on the tram of morbid 
changes, but its application is indicated during the stage of proimnent symptoms. 

The reason for the prevalence of such pessimistic views ori this question is 
undoubtedly the advanced stage of the disease at which treatment is so often begun. 
The disease is so insidious that treatment is often aimed at preventing that which 
has already occurred. The results possible with efficient treatment of early cases, 
as shown in this article, make it clear that while complete freedom from all stresses 
“ has no proved influence on the train of morbid changes it has a very considerable 
influence on the results of these morbid changes. 

The aim of treatment should be : (i) Clinically, to maintam a full range of 
movements with no predisposition to osteo-arthritis from a misfit in the acetabulum. 
(2) Radiologically, to produce a round head, adapted to the acetabulum, approxi- 
mating as closely as possible to the normal. The radiological aim, when attained, 
will certainly result in clinical perfection in function of a permanent nature, but 
a good early clinical result may be present in a case showing considerable deformity 
and which is very prone to crippling anhriris. 

The prognosis in this disease has been stated to depend upon : (i) The type 
of head — cap or mushroom ; (2) The age of the patient. Most observers will not 
deny the influence of the following two faaors also : (3) The duration of the disease 
before treatment is instigated ; (4) The efficiency of the treatment. 

I have not been able to endorse the prognostic value of the type of head as 
laid down by Legg'® in 1927. That the cap type takes longer to cure than the 
mushroom, as he stated in 1929,^^ one must accept. It is then well on its way to 
consolidation, but the final result is always bad. 

My series amply confirms the great importance of age in relation to prognosis, 
as laid down by Flemming-MoUer.*® There appear to be tivo factors to consider. 
The most important seems to be the natural course of the disease at different 


ages, but there is a second easily recognized factor, which is the purely mechanical 
one of the amount of weight carried, of the crushing forces acting on the diseased 
femoral head. Both these factors alter for the worse with advancing years. 

The third prognostic factor is the condition of the epiphysis and metaphysis 
when treatment is begun. It is remarkable the degree of deformity that has often 
ocairred by the time the child is first brought to the doctor. The head may be 
caldfied and clearly seen, or in part decalcified and in part represented by dense 
calcified masses. In these latter we are still able to recognize the degree of 
deformity. The distance betuuen the epiphysial line and the roof of the aceta- 
bulum gives a clear conception of the amount of collapse that has occurred in the 
softened head, of which the radiograph may give no outline at all. From a study 
of the serial radiographs of many cases, it appears to me that the flattening of these 
heads is permanent, and can onl)’^ be relieved by some increase in depth of the 
epiphysis from namral growth. There does not appear to be any namral resilience 
or recoil to benefit by e.xtension, nor does lateral capsular tension restore the shape. 

And so we pass to the fourth point in prognosis, rvhich is the efficiency of 
treatment. Treatment must be concentrated upon the avoidance of further defor- 
mity while the disease runs its course of softening, local condensation of calcium 
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content, fragmentation, recalcification, and consolidation. I picture each head as 
being in a softened condition and suffering progressive deformity from stresses, which 
are greater with increasing years, and I look upon the best treatment as that which 
will completely rid the femoral head of all stresses and allow of uninterrupted 
consolidation and natural growth. The treatment must relieve the head of all 
crushing forces, not only those of weight-bearing but also those of muscular 
contraction. 

One other point to be considered is whether we are to encourage immobihza- 
tion or movement of the affected leg. The former leads to a certain amount of 
wasting of muscles and stiffening of joints. The latter, while avoiding these 
complications, may also be of value in the treatment of the later cases by promoting 
a roundness of the head without any further flattening. It probably rounds the 
sharp edges of the head, while efiicient extension preserves Ae maximum, height 
in the more central portions. 

With these points in mind, let us consider the methods of treatment in general 
use to-day. They are divisible into ambulatory and recumbent. Of the former, 
we have : (i) The weight-reUeving calliper ; (2) The patten-ended calliper ; 
C3) Crutches, patten, and calliper. 

The simple calHper merely reduces weight-bearing, but the patten-ended calliper 
is efiicient in the abolition of all weight-bearing in the protected hip. The complete 
freedom from weight-bearing, however, does not protect the femoral head from 
aU crushing forces. Trumble^’ has shown how the abductors of the hip crush 
the head in holding the pelvis horizontal, while moving the other leg forward. 
Trumble’s splint therefore takes the weight centrally and dispenses with the aid 
of the abductors in walking, thus relieving the femoral head of all crushing forces. 
The third ambulatory method of treatment in common use is the calliper on the 
diseased side, patten on the sound side, and crutches. This fulfils all our require- 
ments. When this system of treatment is carefully executed, the calliper and patten 
being worn continuously, there can be little objection to the treatment. But can 
this often be obtained ? It will be noticed that over 72 per cent of the cases in 
the present series were under the age of 9 years. Can children of this age be 
expected to carry out this treatment in its entirety ? The older children may be 
satisfactorily treated by this method, but in the younger children the treatment 
must fall very short of its theoretical possibilities. 

Now let us turn to recumbent treatment and consider the methods available. 
These are : (i) A plaster spica ; (2) Robert Jones’s frame ; and (3) Simple sliding 
traction in bed. The last of these three, and incidentally by far the simplest and 
cheapest, appears to meet aU our requirements. The plaster spica involves much 
undesirable wasting and stiffening of joints, as does the Jones’s frame, although 
to a lesser degree. 


Treatment by Traction in Recumbency 

At the Royal National Orthopsedic Hospital the method employed consists 
of sliding traction with a 6 to 10 Ib. weight and pulley, the foot of the bed being 
raised, and no spHnting being used on the affected leg. Alternately Pugh’s exten- 
sion is perfectly satisfactory. With either method we obtain with a fair certainty 
our aim of reasonable freedom of movements with the avoidance of all crushing forces 
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acting upon the diseased femoral head. The progress is controlled by radiographs 
taken every 3 to 4 months, and treatment ceases when calcification and consolidation 
are complete. Our average duration of treatment is 18 to 24 months, but a longer 
period is needed in a number of cases. This treatment is such that we are confi- 
dent that no known non-operative procedure can give these femoral heads a better 
chance of recovery. But are we obtaining this end with a minimum of expenditure 
and least possible interference with the normal life of the child ? I believe that 
this is so in most cases. The children are too small to fulfil to the letter the fuU 
requirements of efficient ambulatory treatment. Education is carried out without 
interruption in one of our orthoptedic hospitals, and the general health wiU certainly 
benefit. The need for removing the child from its home is to be regretted in most 
cases. 

Results. — Our cases are divided into two series, those treated by extension and 
those otherwise treated. The former were all treated at the Royal National Ortho- 
psedic Hospital (Country Branch), where this method of treatment has been in use 
since 1930. In considering results, I have grouped the cases into those under 7 years 
and those over 7 years of age, the former to be known as Group I and the latter as 
Group II. Results are so dependent on the condition of the head at the inception 
of treatment that I have divided the original radiographs into three stages. A 
Stage I case presents an original radiograph showing a femoral epiphysis with little 
or no flattening — ^in fact the diagnosis may require confirmation by later radiographs. 
These cases can be induced to give results little short of the normal. Stage II 
cases show typical flattening, fragmentation, and cervical thickening. Stage III cases 
show more advanced changes, with recalcification. 

Epiphysial Index . — For statistical purposes, I have introduced a quotient to 
indicate the result of treatment — 


Height of epiphysis 
Breadth of epiphysis 


X 100 = Epiphysial Index 


While admitting that Perthes’ disease is not solely an epiphysial lesion, the 
metaphysial changes are nearly always proportional to the epiphysial deformity ; 
hence the index is a fair representation of resialts. The normal varies somewhat 
with age and also from case to case. Under 7 years of age it varies from 45 to 55, 
while over 7 years of age it has a range from 35 to 45. It wiU be noted from Table I 
that with Stage I cases in Group I, i.e., under 7 years of age, we can approach near 
to the ideal of a normal head. Some slight interference with the even curve of the 
head is the only hint of healed Perthes’ disease in some of the best results of trac- 
tion treatment. The control figures do not boast of many Stage I cases in the 
}ounger group, but if we turn to Stage II cases we note an average 10 per cent 
Improvement in the epiphysial indices in the cases treated by traction in recum- 
control cases have been carefully treated, and many have been confined 
to bed for periods of six to eight months, yet there is a lo per cent average difference 
in ffie epiph3’sial indices of the two series. The difference in results cannot be 
atmbuted to lack of specialization, but must be related to the treatment, the details 
u which are given in the table. In these younger cases the results appear amply 
to repay the additional trouble taken. The results are definitely superior to those 
0 tamed by other methods, and some of the very' early cases give results that it 
would be difficult to excel. 



Table I . — RESULTS OF Various Methods of Treatment in Perthes’ Disease in Terms of the Epiphysial Index 
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Fig. 142 . — Case 16. After 15 months’ treatment. 


Fig 143 . — Case 16. After 4 year« had elapsed since treat- 
ment was commenced. Result : Epiphysial Index, 20 
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Fig 152 . — Case 10 H. H. Aged 6 years. Group /, Stage II case. Treatment : Extension for 
16 mon'hs, free m bed for 1 month; no calliper. Radiograph taken ^\hen treatment was started. 
Fig. 153. — Showing X-ray appearance 21 years later. Epiphysial Index, 30. 


Fig. 154 — Case 11. K. W. Aged 5 years. Group /, Stage II case. Treatment: Extension for 17 
months, free m bed for 4 months* no calliper. Radiograph taken when treatment was commencea. 
Fig. 155. — Radiograph taken 3^ years later. Epiphysial Index, 20 ; well-adapted head. 
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Fig 156 — Case 7. D .\1. Aged 5 jcar*. Group 1, Stage II case. Treom'n! : Exiensicn for 
15 months , no cilliper. Shows X-ray appearance at start of treatment. 

Fig 157 — Radiograph lafcen 2 years 9 months later. Epiphysial Index, 30. 



Fig. 15S . — Case 6 D. H. Aged 31 j ears Growp 7, Stage II case (late) Treatment: Ertensicn 
for 20 months, free m bed 10 months ; no weight-beanng for a total of 30 momh.s. X-ray photograph 
before treatment was sianed 

Fig, 159. — Radiograph at completion of treatment. Epipbssial Index, 3^ ; head not a good shape. 
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r» 7"^; ^ . ^sed years. Group I » Stage II case Treatment None, refused. 

Kesult: head ^\lth an Epiphvsial Index of 23. The child \vouId have had a far more 

deiormed head had he been older, thus emphasizing the importance of the age factor. Interval between 
X-ray photographs, 3^ years 



i" 

A 


Fig. 164 — P. B Aged 10 \ears This is the original radiograph of the case of a boy who had 
received no attention for pam in the hip and a limp, these symptoms haMng been present for the last 18 
months Recumbent treatment will not be repaid in any such case Again we see the importance of age 
and the insidious nature of this disease. 


What of the older, Group II, cases ? Here the results are not so encouraging. 
In Stage I cases it appears that the results are better than those of the control series, 
and the index in one case actually reached within normal himts. The difference 
is not so marked, however, and the later cases seem to respond equally well to 
ambulatory methods. 

From a statistical survey it appears that the results in all cases imder 7 years 
of age and in those cases over this age in a very early stage of the disease justify 
the extra trouble and expense of the treatment by traction in recumbency. The 
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remaining cases, and in particular the late ones, certainly do not respond adequately 
to this treatment. 

The illustrations Figs. 136-164 are mainly confined to some of our better 
results, obtained in Group I cases in Stages I and II of the disease. These not 
only illustrate the indices obtained but also the rotmdness of the heads, well adapted 
to the normal acetabulum, and thus obviating the risk of any later arthritis. 
Included in the illustrations are two interesting imtreated cases, wHch demonstrate 
admirably the paramount importance of age in prognosis (Figs. 162-164). Both 
cases gave poor results, but the older case is far more deformed although the disease 
must have been in progress for a longer time in the younger case. 


CONCLUSIONS 

1. In considering the etiology, whether the traumatic or infective theory is 
favoured, it appears necessary' to stipulate some predisposing factor, either constitu- 
tional affection of bone or abnormality of bone development, to account for the 
frequency of bilateral disease. 

2. Prognosis in Perthes’ disease is dependent upon : (a) The age of the child, 
which controls both the severity of the natural course of the disease and the 
stresses to which the diseased femoral head is to be subjected ; (b) The stage to 
which the disease has progressed when treatment is begun ; (c) The effectiveness of 
treatment. 

3. EfBcient ambulatory methods of treatment are the calliper, crutches, and 
patten, and the Tnimble’s splint. Both these are only really suitable for children 
over 7 years of age, and each requires constant and understanding supervision in 
younger children. Traction in recumbency provides the really satisfactory treat- 
ment for children under 7 years of age or over this age in a really early stage of the 
disease. Two methods of provtiding this treatment are recommended : (a) Sliding 
traction with weight and pulley 5 and (h) Pugh’s extension. Results, as shown 
by the illustrations (Figs. 136-164) and Table I, are provided to support this 
contention. 

4. The results are permanent, as is shown by following up some of the better 
results for a number of years. 

5. We have never obtained a normal head, but we can approach near to this 
ideal. 

6. Finally, I would stress the fact that the clinical results are grossly compli- 
mentary, quite severely' deformed heads giving movements and function little short 
of the normal. We must turn to the X-ray' picture and the later complications 
for a tmer perspective. The deformed heads are all candidates for early' crippling 
arthritis. We must not allow our ‘ cures ’ to be this fertile soil for arthritis. We 
must aim at permanent and anatomical and not merely' temporary' functional 
successes. 


In conclusion, I wish to e.xpress my gratitude to all those surgeons in London 
and Bristol who gave me free access to their cases of Perthes’ disease, to Mr. C. F. 
Coombs for helping me uith the photography, and, above all, to Mr. H. J. 
Scddon for his help and adtice in many' matters. 
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EXPERIMENTAL SURGERY 

OBSERVATIONS ON THE EXPERIMENTAL PRODUCTION 
OF PEPTIC ULCER IN THE ILEUM 

By P. P. T. mj AND H. GORDON THOAiPSON 

DmsrON OF CLINICAL R£SE.\PCH AND EXPEK LMENTAL SCRGE?^, KEKPY LESTEP INSlliLr^ SHANGHAI 

PEPnc ulcer in the ileum is rare. It is practically always associated with the 
presence of a Meckel’s diverticulum which contains heterotopic gastric mucosa 
in its wall.^ Recent reviews of the literature by Johnson and Renner® and 
Schullinger and Stout^- revealed the fact that there had been reported not more 
than fifty cases of peptic ulcer of the Meckel’s diverticulum in which gastric mucosa 



was identified on histologic examination. As the aberrant gastric mucosa must 
have been present from the time of birth, it may be assumed that the development 
of the ulcerati\e process is due to the operation of certain superimposed factors. 
The objea of this study was to reproduce the lesion experimentally and determine 
some of the factors concerned. 
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Matthews and Dragstedt® produced an experimental counterpart of the disease 
by making a small Pawlow pouch emptying into an isolated loop of the lower ileum 
{Fig. 165). In all of their six dogs large chronic ulcers were found in the intestinal 
mucosa adjacent to the gastric pouch between thirty-four and ninety-one days after 
operation. 

Marm, BoUman, and Wu^ attempted to reproduce this condition by carrying 
out a series of experiments on dogs in which the fundic portion of the stomach 
was resected and converted by partial closure into a tube. This tube formed by 
part of the stomach was then interpolated between the cut ends of the lower ileum 
by end-to-end anastomoses (Fig. 165). AH the animals invariably died from acute 
obstruction, with the blockage of the intestinal contents occurring at the site 
of the gastro-intestinal anastomoses. Consequently, they modified the procedure 
by adding an entero-enterostomy between the loops of ileum immediately proximal 





and distal to the transposed stomach. All the animals in this series survived, but 
none of them had developed an ulcer in the gastro-intestinal tract at the end of a year. 

The present report is based upon the results obtained on seven of the dogs 
used for this study. Twenty-three operations, including three different procedures 
and exploratory laparotomies, were performed under inhalation ether anmsthesia and 
with an aseptic technique. All the anastomoses and closures of the stomach 
and the intestines were effected by the use of plain No. I catgut for the 
mucosa and fine silk for the seromuscular layer (Fig. 166). 

The first two stages were really parts of a single procedure. For the first 
stage, the stomach along the greater curvature from the fundus to the pyloric 
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antrum was converted into a tube with the lumen of the latter communicating 
with that of the stomach proper through the two ends. After an interval of two 
or three weeks, the second stage was carried out, when the tube constructed from 
the stomach was resected and interposed iso-peristaltically between the divided 
ends of the ileum about 50 to 60 cm. proximal to the ileoctecal junction by end- 
to-end anastomoses. 

It was found that by executing these procedures in stages intestinal obstruc- 
tion did not occur. This is attributed to the acquisition of some sort of motor 
function in the tube of stomach during the interim between operations. However, 
fluoroscopic examination after the administration of a barium mixture failed to 
demonstrate any peristalsis. 

Only two of the seven dogs developed an ulcer in the ilemn. The first dog 
died from generalized peritonitis on the second day following operation. Necropsy 
revealed an acute perforated ulcer, measuring 3x1-5 cm. across, on the anti- 
mesenteric side of the ileum immediately distal to the transposed stomach. The 
second dog, dying also from generalized peritonitis on the eighth post-operative 
day, showed an acute perforated ulcer, about 5 mm. in diameter, on the anti- 
mesenteric side of the Ueum just proximal to the interpolated tube of stomach. 

Ulcerative lesions could not be found in the remaining five dogs. One of 
them was killed by an accident on the fiftieth day following operation, while the 
other four were subjected to an exploratory laparotomy 15, 28, 35, and 55 days 
after the interpolation of the tube of stomach in the ileum. 

In order to determine the role played by the alkaline intestinal contents in 
preventing the development of a peptic ulcer, a further procedure (Stage III) 
was carried out on each of the four dogs that survived. The ileum just above the 
transposed stomach was divided. The distal end was closed, while the proximal 
end was anastomosed to the side of the ileum about 5 to 10 cm. below the tube of 
stomach. It is to be noted that the experimental set-up at this time simulates in 
principle that of Matthews and Dragstedt. 

One of the four dogs was found to have developed a chronic peptic ulcer at 
an exploratory coeliotomy twenty days after side-tracking the intestinal stream. The 
ulcer was located in the ileum just distal to the transposed stomach. It measured 
about I cm. in diameter. Its margins were indurated and its base had perforated 
into the wall of the stomach proper, to which it was firmly adherent {Fig. 167). 

Exploratory laparotomies on the other three dogs 20, 28, and 34 days following 
the deviation of the alkahne intestinal contents from the vicinity of the transposed 
stomach yielded negative results. 

What is the efiect in the vicinity of the transposed stomach when conditions 
leading to peptic ulcer formation are established elsewhere? To answer this 
question, the classical Maim and Williamson’s procedure for the production of 
peptic ulcer was done on the three dogs left in the series {Fig. 165) This consisted 
in replacing the duodenum by the jejunum and dra inin g the alkaline duodenal con- 
tents into the lower ileum (Stage IV). 

One of the dogs died from generalized peritonitis eight days subsequent to 
the last procedure. Necropsy showed two ulcers in the ileum immediately distal 
to the transposed stomach, but no lesion in the jejunum which was anastomosed 
to the stomach proper. One of them, measuring 1x4 cm. across and located 
on the antimesenteric side of the bowel, was perforated. The other one was 
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located opposite the first one and measured about i cm. in diameter. Another 
dog died on the ttventy-eighth post-operative day from generalized peritonitis 
arising from a perforated chronic ulcer measuring about i cm. in diameter and 
located on the superior wall of the jejunum directly beyond the gastrojejunal 
anastomosis. The ileum on either side of the transposed stomach showed only 
irregular areas of superficial ulceration. An exploratory laparotomy performed on 
the third dog fourteen days after the establishment of surgical duodenal drainage 
showed no lesion in either the jejunum or the ileum. 

The results of this investigation seems to suggest several things. The import- 
ance of acid as a factor in the development of peptic ulcer has been demonstrated 
by the experimental studies of Exalto,^ Mann and Williamson/ Matthews and 
Dragstedt,® Morton/^ McCann,^® Wu,^® and many others. On the other hand, 
the presence of heterotopic gastric tissue in the ileum only occasionally, but not 
invariably, leads to the development of peptic ulcer. While the difference in the 
outcome may depend upon a qualitative or quantitative variation of the aberrant 




Fig. 167. — Photograph of specimen obtained at an exploratory laparotomy twenty days after deviating 
the intestinal current from the vicinity of the transposed stomach. The gastric tissue is in the middle, 
the proximal closed end of ileum on the right, and a chronic ulcer in the distal ileum on the left. 


gastric secretion or of the ileac contents, the theory of diathesis or individual 
susceptibiUty to the disease may also be invoked. That the alkaline ileac contents 
exert a protective or neutralizing influence against the acid gastric juice is shown 
by the development of peptic ulcer following the deviation of the intestinal current 
from the vicinity of the transposed stomach. The fact that ulcers are not invari- 
ably produced by such procedures calls for no explanation so long as there exists 
the possibility of regurgitation of intestinal contents into the side-tracked portion. 
Finally the development of ulceration in the ileum after the operation of surgical 
duodenal drainage to produce a jejunal ulcer had been added to the other two 
procedures is somewhat suggestive of a reflex nervous or hormonal factor. Until 
secretory nerves to the islands of gastric tissue in a Meckel’s diverticulum have 
been demonstrated, a hormonal mechanism like that established by Ivy and Farrell* 
in autogenous pouches of the ftmdic portion of the stomach transplanted subcutane- 
ously in dogs appears to be more important from the clinical point of view. 
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In conclusion, it may be stated that peptic ulcer in the ileum has been 
produced experimentally by one or a combination of several procedures. The 
observations made in tltis study seem to lend support to the hypothesis that the 
development of peptic ulcer in a Meckel’s diverticulum containing heterotopic 
gastric mucosa depends on biologic, chemical, and possibly reflex nervous or 
hormonal factors. 
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SHORT NOTES OF RARE OR OBSCURE CASES 

LEIOMYOMA OF THE MEDIAN NERVE 

By CECIL P. G. WAKELEY 

SENIOR SURGEON, KING’S COLLEGE HOSPITAL 

Tumours of nerves are rare and always interesting to the surgeon inasmuch as 
they vary considerably in their symptomatology and often cause difficulty in 
diagnosis. The case described here was not diagnosed as a nerve tumour at all, 
and was thought to be a sarcoma of muscle. The following is the history of the 
case : — 



Fig. 168. — Drawing made at the time of the operation, showing the tumour situated on the median 
nerve. The inset shows the position of the incision in the arm. 

Miss Emily D., aged 44 , came under observation in October, 1935, complain- 
ing of a hard lump in the inner side of her left upper arm. She discovered the 
lump by accident about a year previously and it has slowly increased in size. 

The swelling was hard but painless, and on palpation no painful sensations 
were produced in the forearm or hand. The size of the swelling was about that 
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of a tangerine orange ; it was fixed to the deep structures of the arm, but not to 
the skin, which could be freely moved over it. Although fixed to the deep struc- 
tures it was not fixed to the humerus, and it did not limit any movements of the 
arm. Sensation in the whole upper 
extremity appeared to be normal. 

Operation was decided upon, 
and on Nov. 21 a longitudinal 
incision was made over the tumour; 
on incising the deep fascia it was 
found that the tumour was situated 
on the median nerve {Fig. 168). With 
some difficulty the tumour was com- 
pletely excised from the nerve and 
all the small bleeding vessels were 
ligamred. The woimd was closed 
with interrupted sumres. " ^ — , / 

An uninterrupted recovery 

^ Fig 169 — ^The tumour bisected, showing the srez of 

ensued^ Wltn tnc exception or 3. slignt necrosis in the centre 

paresis of the median nerve which 

has since completely cleared up. The excised tumour was quite smooth on the 
surface but had a very hard consistency ; on bisecting it a large area of central 
hsemorrhagic necrosis could be seen {Fig. 169). On histological examination the 




tumour was found to be a leiomyoma. It consisted of bundles of parallel smooth 
muscle cells. The bundles showed some tendency to a whorled arrangement 
V 'f- 170). There were areas of oedema and of hyaline degeneration. 
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HiEMANGIOMA OF VOLUNTARY MUSCLE 

By B. W. franklin BISHOP, Kimberley 

In the October, 1935, issue of the Journal there are two articles on the above 
condition. A further case is here recorded : — 

History. — A Jewish youth, aged 19, came to see me complaining of a swelling 
in the lower part of his right leg. He had no idea how long it had been there, 
though his notice was drawn to it some two years previously. He could give no 
definite history of injury to that part of his leg. There was not much pain, though 



Fig. 171. — Microscopical section of haemangioma of voluntary muscle. 

he stated that his leg became tired easily and that he limped slightly. He could 
not say whether he had had this swelling all his fife or not. He apparently did not 
attach much importance to it. 

On Examination. — There was an ovoid swelling about the size of a smallish 
orange situated in the lower third of his leg, posteriorly. It stopped short about 
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i in. above his ankle. It seemed to be situated deeply in the muscles but was freely 
movable over the bone from side to side. It varied in consistency, parts appearing 
cystic and other parts hard. There was no pulsation either visible or on palpation. 
The posterior tibial artery was pulsating well. There was very defimte wasting of 
the calf muscles, i in, difference as compared to the other leg. X rays revealed 
pressure indentation and erosion of the fibula, with minute areas of calcification in 
the soft tissues. 

Operation. — A vascular dark-brown tumour was found implicating all muscles 
in the vicinity of the tumour. There was no capsule, and the tumour was so wide- 
spread that it was impossible to remove it in toto. An attempt was made to remove 
the margin. Portions were removed for section. 

Pathological Report. — Spreading hremangioma with islets of chronic inflam- 
mation and heterotopic bone. 

Sections of the growth show the structure of a hmmangioma of the spreading 
type {Fig. 171). Foci of chroitic inflammation and small islets of heterotopic bone 
are present in parts of the stroma. 

Commentary. — In view of the rarity of these cases it seems of interest to 
report this example. It was impossible to state definitely from which muscle 
the tumour had arisen, though probably it was the peroneus longus. 


RETROGRADE INTUSSUSCEPTION OCCURRING 
DURING LIFE 

By ALEX. MITCHELL, Aberdeen 

In view of a report on a case of retrograde intussusception occurring dming life 
by Mr. Emlyn Lewis in the Journal of January, 1936, I think the following case 
might be of interest. 

A girl, aged 15, was seen on Feb. 12, 1935, with a history of intermittent 
abdominal pain for two days. During the last few hours the pain had become 
veiy' severe. No definite physical signs were made out in the abdomen, except 
a little fixation and tenderness on the right of the umbilicus. Pulse and temperature 
were normal and the patient did not look ill. The bowels had acted two days 
previously after castor oil. 

Operation. — Under a general anxsthetic the abdomen was opened by a right 
paracentral incision. Intussusception of the ileum about one foot from the ileo- 
ca:cal junction was found. The intussusception was of a retrograde type and the 
enclosed portion was completely gangrenous. The portion of bowel affected was 
about one foot long. There was no appearance of tumour or any other abnormal 
condition to be made out. As the intussusception was irreducible, it w'as resected, 
With closure of both ends of the bowel and a lateral anastomosis. 

The patient made an uneventful recovery and left the nursing home three weeks 
after operation. 

The condition is undoubtedly a rare one, but this case alone is suflident to 
s o\s that it is not always a post-mortem condition. 
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ACUTE PSOAS ABSCESS CAUSED BY DIVERTICULITIS 

By ALEXANDER LYALL, 

EXTRA DISPENSARY SURGEON, ROYAL INFIRMARY, GLASGOW 


The complications of diverticulitis are many, and indeed it is one of the conditions 
which must be constantly kept in mind in the diagnosis of obscure intra-abdominal 
conditions. The following case illustrates yet another of its interesting complica- 
tions, and one which, as far as we are aware, has not formerly been described. 

John D., aged 64 years, a steelworks foreman, was admitted to the Glasgow 
Royal Infirmary on Jan. 17, 1935, with the following history. Seven weeks before 
admission the patient developed pain in the right leg. It was diagnosed at the 
time by his doctor as muscular rheumatism and he received massage treatment, 
which, however, made the condition much worse. The thigh became more swollen 
and very painful and he began to have sweating and feverish attacks. Upon 
admission to hospital, the right thigh was markedly swollen from the inguinal 
region down to the knee, where the swelling gradually faded away. The skin on 
the outer side of the thigh showed marked pitting on pressure. Under general 
anmsthesia incisions were made into the outer and the inner aspects of the upper 
thigh, and much foul-smeUing pus was evacuated. Culture of the pus showed the 
presence of h£emol3^c streptococci, and antiscarlatinal serum was given. The 
patient’s condition gradually deteriorated, however, and he died six days after 
admission. 

A post-mortem was performed ten hours after death. The body was that of 
a well-nourished elderly-looking man. Recent operation incisions were present on 
the outer and inner aspects of the right thigh, the external wound containing packing 
and exuding a great deal of pus. The sigmoid loop of bowel showed a well-marked 
diverticulosis and was adherent to the brim of the lesser pelvis on the right side. 
When these adhesions were broken down, a necrotic diverticulum was foimd to 
be attached to the psoas sheath and to communicate with an abscess in it. The 
pus extended upwards along the muscle to its lumbar attachment and downwards 
beneath the inguinal hgament into the thigh. Here the pus was found to have 
ruptured through the sheath and spread down the postero-internal part of the 
thigh to near the knee-joint. The pus surrounded the upper part of the femur 
and formed a large abscess in this region which had been opened by the operation 
incisions. There was no disease of the femur, ilium, vertebral column, hip, or 
sacro-iliac joints. 

The condition was obviously an acute psoas abscess which had ruptured into 
the thigh and was caused by an inflamed diverticulum of the sigmoid becoming 
adherent to the sheath of the muscle. 

My thanks are due to Mr. Macewen and Professor Shaw Dunn for permission 
to use the clinical and pathological summaries of this case. 
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An Index of Differential Diagnosis of Main Symptoms. Edited by Herbert French^ 
C.V.O., C.B.E., M.A.(Oxon.), F.R.C.P.(Lond.), Consulting Physician to Guy’s Hospital, 
etc. Super royal 8vo. Pp. 1145 -r xii, with 742 illustrations (196 in colour). 1936. 
Bristol : John Wright & Sons Ltd. 63s. net. 

It is eight years since the last edition of this work appeared, and the fact that since its first 
appearance in 1912 over fifty thousand copies have been distributed shows that it has been of 
great value. It really consists of a full descriptive text-book of medicine, surgery, and gyne- 
cology, but all the information is arranged under symptoms and not under diseases. Its 
usefulness depends largely on the accuracy and completeness of the index, which occupies no 
fewer than 220 pages. Under the heading of pain in the back — for example — there are over 
ninety references in the index, and aU other subjects are dealt with on the same scale. Over 
fifty pages are given to the diagnosis of ‘ swellings ’ in different parts of the body. The 
numerous illustrations are well chosen and well reproduced. Advances in recent methods of 
diagnosis of the biliary and urinary tracts are described, as well as the rarer diseases tularffiinia, 
botulism, psittacosis, and pink disease. Dr. French, who has written the largest part of the book, 
is assisted by eighteen other contributors, of whom Mr. Ogilvie and Professor Bruce Perry 
take the place of the late Mr. Rowlands and Dr. Carey Coombs. It certainly forms an 
invaluable book of reference. 


Handbook of Surgery. By Eric C. Mekie, M.B., Ch.B., F.R.C.S.E., Medical OfiBcer, 
Malayan Medical Service. With a Foreword by John Fraser, M.C., M.D., Ch.M., 
F.R.C.S.E., Regius Professor of Clinical Surgery, University of Edinburgh. Crown 8vo. 
Pp. 699 + xii, with 24 illustrations. 1936. Edinburgh : E. & S. Livingstone. 12s. 6d. 
net. 

Mr. Mekie states the purpose of his book in the preface : “ In such a handbook as this — 
expressly designed for the last-minute revision — ^little that is original can be incorporated 
except in arrangement, and all that is non-essential to the task of surmounting the final hurdle 
of die medical undergraduate career is excluded. The special subjects have therefore been 
omitted or rigidly abbreviated.” 

‘ In presenting this handbook I would urge the student to realize its limitations. It is 
but a supplement to his larger text-books, to which he must look for guidance on details and 
by which he should conduct his earlier studies.” 

The volume contains an enormous number of facts, which are clearly catalogued and in 
many instances are acmally set out in tabular form. As one reads the book one is bewildered 
by the knowledge crammed into so small a space. For students revising for their qualifying 
examinations and also for the higher exaim’nations in surgery, the book is excellent and should 
fill a most important place. One hopes — with the author — that it will be consulted only after 
the standard text-books have been read, and that it will not be used as the only means of 
acquiring a theoretical knowledge of surgery. 


Elcrncntary Surgical Handicraft. By J. Renfrew White, Ch.M., F.R.C.S., F.A.C.S., 
burgeon to the Dunedin Hospital, New Zealand, etc. Demy 8vo. Pp. 250 — vi. with 
243 illustrations. 1936. London : J. & A. ChurchiU Ltd. 8s. 6d. net. 

This small volume is produced in the hope that it may assist students and nurses in the 
andicraft of elementary procedures. The various methods of emploting sutures, of tj-ing 
ots, and of applying adhesive plaster strapping, are described with good illustrations. The 
pages devoted to the arrest of regional hxmorrhage will nrove useful to house surgeons. The 
VOL. XXIV— NO. 93 A 
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book fulfils its mission so far as it clarifies many points which are often regarded as mysterious 
by the novice. In most respects we agree with the methods of approach to the uninitiated 
which the author adopts. The older methods of operating upon fractures and some detailed 
references to bone-grafting might with advantage be replaced by a description of local 
anesthesia and the injection treatment of varicose veins and piles, and other minor procedures 
with which the student may be faced on receiving his final degrees. A revision of such a 
nature wo^d be in keeping with the objects at which the author aims. It is perhaps unwise 
to emphasize in the preface of a book for students that surgery means handicraft. A good 
operator may be a menace to surgery unless he is also a first-class clinician, with instinaive 
judgement and alive to the necessity for strict personal attention to modem pre-operative 
and post-operative methods. The text, however, is confined to handicraft and contains many 
practical hints and suggestions. 


A Synopsis of Surgical Anatomy. By Alexander Lee McGregor, M.Ch. (Edin.), 
F.R.C.S. (Eng.), Lecturer on Surgical Anatomy, University of Witwatersrand, etc. 
With a Foreword by Sir Harold J. Stiles, K.B.E., F.R.C.S.E. Third edition. Crown 
8vo. Pp. 664 +xviii, with 648 illustrations. 1936. Bristol: John Wright & Sons Ltd. 
17s. 6d. net. 

The good reception given to this book has fuUy borne out what we expected after reading the 
first edition for review. It presents a much closer association of anatomy with practical surgery 
than any other book we know. The section, for example, on the S3nnpathetic, with the dia- 
grams explaining the various operations, is a model of clearness. The present edition has a 
detailed description of the nerves related to the thyroid gland, of renal-adrenal adherence, and 
diaphragmatic hernias. There have also been numerous additions to the diagrams which 
make so much for the elucidation of the text. 


Traite de Chirurgie d’Urgence (Felix Lejars). By Pierre Brocq, Professor agrege a 
la Faculte de M^decine de Paris ; Chirurgien des Hopitaux ; and Robert Chabrpt, 
Ancien Chef de Clinique a la Faculte de Medecine de Paris. Ninth edition. Large 8vo. 
One volume of 1286 pages, with 1250 illustrations. Paper covers, Fr. 170; bound, 
Fr. 190. In two volumes (Pp. 1299 -f- xv), Fr. 200. 1936. Paris : Masson et Cie. 

Lejars’ Chirurgie D’Urgence first appeared in 1899; eight editions have already been published 
in France ; it has been translated into many languages, and many thousands of copies have been 
sold throughout the world. A book with such a record has become an instimtion, no longer 
subject to the ordinary critical review j a new edition was anticipated with pleasure and 
welcomed on its appearance. 

Chirurgie D’Urgence was Feh'x Lejars’ master work. It was the expression of his surgical 
life. He said that he had lived it before he wrote it, had produced it slowly and painfully, 
dominated by a burning desire to lighten the burden of suffering for the sick and the injured 
and at the same time to help the practitioner of medicine, particularly the isolated practitioner, 
the hospital resident, and the young surgeon. It was with these ideals and in this spirit that 
the eight editions were written. Amongst the last desires of a strenuous life, Lejars had 
contemplated the preparation of a ninth edition. Weariness primarily, sickness subsequently, 
prevented the realization. It was necessary to entrust the work to other hands. The nwv 
edition appears with the names of Professor Pierre Brocq and Dr. Robert Chabrut on the 

title page. . , , 

When one has known the book since its first appearance and known its author, ana Has 
followed it carefully and appreciatively tlirough the later editions and impressions, some 
feeling of anxiety is unavoidable when greeting the new volumes, lest it should be found t at 
past high standards and traditions have not been adequately maintained. Let it be said at 
once, close and critical examination shows that there is no ground for any fears. 

The present authors claim that though the book has been entirely recast and brought 
into touch with the very latest surgical thought and practice, they have closely followed the 
original plan and have striven earnestly to maintain the ideals and spirit which charactenze 

the previous editions. • u a' 1 

Notable changes have come about in recent years in the conditions under which me ica 
and surgical work is carried on. Particularly is this the case with regard to means of transport 
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and the provision of new, adequately equipped, and well-staffed hospital centres, even in 
remote and sparsely populated districts. It now but rarely happens that a practiuoner is 
left, dependent on his own resources, isolated except perhaps for the assistance of an anss- 
thetist, face to face with a serious surgical emergency. But though he is absolved from the 
necessity of actually performing the operation or carrying out the necessary treatinent, though 
it may be easily possible to obtain skilled advice and help, though it may be a simple matter 
to dispatch the patient to the nearest surgical centre, it is even more iinportant than before 
that he should be able to recognize early signs and symptoms and indirations and be fully 
alive to the possibilities and limitations of surgery. Satisfactory results in urgent conations 
depend largely on early intervention, which again depends on early diagnosis and action on 
the part of the practitioner who first sees the patient. 

Following the lines laid down originally by Lejars, urgent surgical conditions are envisaged 
in the very widest possible sense. The book is no mere manual of minor surgery ; though 
the needs of the general practitioner and the hospital resident are fiilly considered and amply 
provided for, it is perhaps to the young, well-trained, but relatively inexperienced general 
surgeon that it will make the greatest appeal and be of the greatest use. Incidentally it may 
be added that even the experienced surgeon will find much of value and interest. The 
chapters dealing with the treatment of fractures of the base of the skull, with intrathoracic 
wounds, injuries, and suppurations, with thoraco-abdominal lesions, and with subphrenic 
and hepatic abscesses are well worthy of careful consideration, together with much else. 

The subject matter has been so very well brought up to date that here and there are to 
be found suggestions and recommendations so novel that they can hardly be accepted forth- 
with. Attention may particularly be directed to the chapter on the Prevention of Tetanus, 
which is based upon and embodies textually the Report of a Commission appointed by the 
Society of Surgeons of Paris to study the question. The report, dated July, 1935, received, 
and has since been published with, the approval of the Society. Shortly, it condemns the 
use of antitetanic serum except for treatment, and strongly advocates active immunization 
by means of antitetanic vaccination, particularly of conscripts called up for military service 
and of workers in certain occupations carrying risks of repeated minor injuries. 

It is needless to particularize further. The same high standard is maintained throughout ; 
the ardent spirit of Felix Lejars still pervades the pages. One may not always agree, but one 
must always tiiink. Chinirgie D’Urgence has been and remains a great book. It is unique. 
To any medical man or woman, practitioner or spedalist, physician or surgeon, who can 
read French it is to be recoimnended ; even those who have no great knowledge of the 
language may follow the text in the wealth of illustrations, well-planned, well-executed, and 
informative. An excellent index of illustrations is a valuable, and to the reviewer a novel, 
feature of the work. 


Post-graduate Surgery. Edited by Rod.vfv Maikgot, F.R.C.S., Senior Surgeon to the 
Royal Waterloo Hospital, etc. In three volumes. Royal 8vo. Vol. II. Pp. 1747- 
3572, with 1134 illustrations. 193 ®- London: Medical Publications Ltd. Sg qc 
the set, or £3 los. per volume. ~ 


The expectations aroused by the first volume of this great work have been more than fulfilled 
bj the second. First, as to the actual contents of this volume, the mere enumeration of 
which is a matter of some length. 

The section on the Head, Spmal Column, and Salivary Glands by Cecil Wakeley is a 
remarkable combination of simple, practical instruction with sdentific exposition of the 
^bjea. (But why spMk of ‘ Spinal Column ’ when the subject is that of the Spinal Cord ?) 
I he routine e.x^mination in cases of head injury is very clearly put. The illustrations of 
operations on the Gasserian ganglion and its root are beautifuUy clear. The whole question 
of tumours of the brain is made simple by the very' condse descriptions and figures. 

The chapters on the Neck are by Sir Wilh'am Wheeler, and include a very weU illustrated 
account of the excision of thyroglossal sinuses, and also of Henry’s operation for the ligature 
of the first part of the subclavian anery. ugaLurc 

ni.,hnVnf ^“"SorC- of the Breast. He advocates and illustrates a good 
^thod of closed drainage of a mammary abscess. In the description of the radical breast 
m^ntioncT advantages of the use of the diathermy Imife might have been 
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The chapters on the Thorax are an example of one of the best features of this work 
because they embrace the medical as well as the surgical aspects of the subject. They are 
written by Sleigh Johnson and Holmes Sellors, and include post-operative chest complications 
artificial pneumothorax, empyema, the surgical treatment of pulmonary tuberculosis, pulmon- 
ary embolism, and bronchiectasis. We should have thought that a work of this size might 
have included some account of the surgery of the heart, but perhaps this is to come in the 
third volume. 

The section on Gyntecology is by Lyle Cameron (regional gyntecology and gynacological 
operations), Sidney Forsdike (sterility), and V. B. Green- Armytage (ovary). It represents a very 
complete treatise on gyntecology, including an account of the investigation of the causes of 
sterility by radiology and other methods, and the various operations done for the relief of 
certain types of this condition. 

Ainsworth-Davis writes on the Urinary System and the diseases of the male genital 
organs. This section begins with eighty-three pages devoted to the various physical and 
biochemical methods of examination, including the routine examinations — cystoscopy, pyelo- 
graphy, etc. — and the less common methods of urethroscopy and vesiculography. In relation 
to the diseases of the kidneys, a long account is given of the ketogenic diet, but we are 
told that the use of mandelic acid has now superseded this. A full account is given of 
von Lichtenberg’s operation for the plastic repair of hydronephrosis. In the section on the 
prostate full accounts are given of the Harris operation for repair of the prostatic bed 
and of the perurethral operation. In the treatment of retained testis Ombredanne’s method 
of orchidopexy, in which the testis is merely anchored in the scrotum, is the only one given, 
and we think that the more efficient method of anchoring the testis and scrotum to the thigh 
(Torek) should have been mentioned. In the operation for excision of urethral stricture, 
no mention is made of the longitudinal splitting of the tube, a point the importance of which 
was demonstrated by Hamilton Russell. 

A special part is devoted to the Sympathetic Nervous System, its anatomy, physiology, 
and clinical aspects. This is by Lawrence Abel, and is most clear and thorough, with a 
wealth of clear illustrations. The chapter on methods of investigation in relation to the 
diagnosis, best mode of treatment, and prognosis, is of great value, as is that on the different 
operations, with a critical account of their value. 

Adrenal gland surgery (Broster) and pathology (Vines) represent an interesting phase 
of new surgical work. To this section is relegated the only coloured plate in the book, which 
shows the special reaction of normal and abnormal tissue to the fuchsine stain. 

A whole section of the book is devoted to what is termed ‘ Injection Therapy This 
includes the treatment of htemorrhoids and varicose veins (Harvey), hydrocele and varicocele 
(Maingot), and chronic gravitational ulcers of the leg. We are surprised that it should be 
deemed wise or necessary to describe the injectional treatment of varicocele and hydrocele. 
But our surprise is still greater to find the injectional treatment of hernia seriously advocated 
by Dehsle Gray. 

A short chapter on Infections of the Hand is by Hamilton Bailey. The teaching fully 
adopts Kanavel’s work, and is well illustrated by many clear diagrams. 

The last section is on ‘ Orthopedics ’ and is by St. John Buxton. We think that some 
explanatory note should introduce this article to explain the curious way in which the subject 
matter has been chosen. ‘ Deformities of the feet ’ include no account of ordinary club-foot 
(equino-varus) ; ‘ disabilities of the knee-joint ’ make no mention of injuries of the crucial 
ligaments or of genu valgum or varum; ‘acute arthritis’ is discussed, but not chronic. Open 
fractures are ‘ orthopedic ’, but not the simple ones ; neither deforrmties of the spine, con- 
genital dislocation of the hip, nor poliomyelitis find any place in this section, and we are left 
to suppose that they will be dealt with elsewhere. 

As we said in reviewing the first volume, the W'ork is of outstanding merit, and a great 
tribute to the energy and scientific acumen of its many authors. The printing is large and 
clear, and the illustrations in black and white lavish in the extreme. In fact we think that 
the number of figures is excessive. It is unnecessary to have ten illustrations of parotid 
tumours, and many figures from instrument makers’ catalogues, e.g., a ‘ cystoscopic ’ stool 
and a stand for a diathermy apparatus, are superfluous. We sincerely trust that the 
contents of the last volume will allay our apprehensions about the matters of bone and joint 
surgery. 
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Minor Surgery and the Treatment of Fractures (Heath : Pollard ; Davies). Bt* 
G\vynne Williams, M.S., F.R.C.S., Surgeon, University College Hospital. Twenty-fiKt 
edition. Crown 8vo. Pp. 485 -f viiij with 284 illustrations. 1936. London : J. & A. 
Churchill Ltd. los. 6d. net. 

A BOOK which first appeared in 1861, and which has now reached its twenti'-first edition, 
hardly needs any commendation. 

We are glad” to note, however, that the present edition has acknowledged its first founder, 
Christopher Heath, by giving a frontispiece portrait and an epitome of his founding this 
work. The art of bandaging no longer finds a place in the title, but is adequately described 
and illustrated. Fractures of the long bones and of the spine are well described, and due 
prominence given to the modem methods of splinting by plaster-of-Paris. We think that 
an inclusion of Cramer’s w'ire splinting would have been useful. The clearness of the line 
drawings leaves nothing to be desired. 


Demonstrations of Physical Signs in Clinical Surgery. By Hamilton B.tILEy, 

F.R.C.S., Surgeon, Royal Northern Hospital, London, etc. Fifth edition. Large 8vo. 

Pp. 287 4- xii, with 341 illustrations. 1935. Bristol ; John Wright & Sons Ltd. 

2is. net. 

In his Ramon Guiteras Lecture delivered in 1932, Henry Wade said, “ The wards are the 
greatest of all research laboratories.” This statement is used as a motto for this new edition, 
and the whole book is a tribute to the value of the clinical work which it enjoins. Nearly 
all the illustrations are original and most of them are excellent, but it would be an advantage 
to have still more of the telling diagrams copied from the author’s case notes. It seems strange 
that the book still lacks an adequate illustration of Dupuytten’s contracture and of the 
malignant umbilical nodule. 

It is almost unnecessary to say anything in recommendation of this well-known work, 
though it is a pleasure to record once again that it fully maintains the very high standard of 
its predecessors. 


Urolog}’ in Women : A Handbook of Urinary Diseases in the Female Sex. By 
E. Catherine Lewis, M.S.(Lond.), F.R.C.S., Surgeon to the Royal Free Hospital'^ 
Surgeon and Urologist to the South London Hospital for Women. Second edition. 
Demy octavo. Pp. too 4- viii, with 31 illustrations. 1936. London : BaiUiere, Tindall 
& Cox. 6s. net. 


This book was reviewed in this Journal in 1932, and we congratulate the author on the well- 
dcscrved compliment implied by the need for a second edition. 

In this new edidon secdons have been added on obstrucdon of the vesical necx in women 
and on endometriosis. In addidon, some of the accounts of treatment have been amplified 
in the light of further e.xperience, and lasdy there is a full descripdon of the changes that 
occur in the ureters during menstruation and pregnancy, which is based largelv on the work 
of Baird. 


One of the most interesting sections is that on radium injuries to the bladder; these 
have been known to ensue on the use of radium for non-malignant aflfections of the^utenis, 
such as fibroids. The attention of both gv-nxcologists and radium experts should be directed 
to preventing these ulcers, which may be the source of danger as weU as of great inconvenience 
to the patient. The author points out that their presence may not be detected until many 
months after the original treatment; in one case the patient nearly lost her life through 
hajino^hagc t^vo jears after the use of radiutn for menorrhagia, 

mention is made of the use of mandelic acid in the treatment of chronic bacillus 
inicction, though the author lays emphasis on the difficulty some patients e.xperience in 
persevering with the kctogcnic diet ; we should have liked to have read her opinion on this 
One statement is open to criticism; on page 95 she states that hvdronephrosis is the 
commonest complication of nephroptosis; in view of recent research on this condition 
ue should like to know whether this unquaufied statement springs from her otvn e.XDerience ' 
V? nuspnnt-on page 42 ‘ tongue ’ should obviouslv be' ^ tri-one ’ 

too 'voluninous NbhoSh^ '«“ 5 trations are good, and there is a usefril and not 
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Diagnostic Roentgenology. Edited by Ross Golden, M.D., Professor of Radiology, the 
College of Physicians and Surgeons, Columbia University j Director of the Depart- 
ment of Radiology, Presbyterian Hospital, New York, pj x 7I in. Po 867 ^ xi 
with 964 illustrations. 1936. New York and Edinburgh Thomas Nelson & Sons’ 
$ 20 . 00 . 

This is a very complete work on diagnosis by means of X rays. The following quotation 
from the Editor’s Preface gives a good idea of the underlying principle which pervades the 
work : “ The information obtained from an X-ray examination, even when it points clearly 
to a definite pathologic diagnosis, must be correlated with the history, the physical examina- 
tion, laboratory findings, etc. This can best be accomplished by the co-operation of clinician 
and radiologist. The former must not expect his clinical impression always to be confirmed, 
and must be prepared at times to discard certain preconceived ideas in regard to a case ; 
the latter, while considering the clinical evidence and ‘ what ought to be there ’, must at the 
same time keep an objective and unbiased point of view to avoid overlooking something 
unsuspected by the clinician. The importance of cordial sympathetic co-operation of 
clinician and roentgenologist and frank discussion of specific clinical problems cannot be 
over emphasized.” 

The book is thus much more than a mere X-ray atlas, although it is indeed a wonderful 
collection of roentgenographic records. Every section consists of a discussion of the problems 
of diagnosis and pathology of each organ or system, illustrated by typical radiograms. The 
skull ; the accessory sinuses ; the chest wall ; the lungs, pleura, bronchi ; the heart and 
great vessels ; the stomach, intestines, liver, gall-bladder ; the bones, normal and patho- 
logical, at all ages , the joints ; the spine, spinal cord tumours ; the kidneys, ureters, and 
bladder s the uterus and Fallopian tubes ; the bony pelvis and certain aspects of fractures 
which may cause difficulty in diagnosis ; all are treated fully and clearly. 

Obviously this book wUl form an invaluable work of reference for physicians, surgeons, 
and gynecologists. 


Tumours of the Urinary Bladder. By Edwin Beer, M.D., F.A. C.S., Visiting Surgeon, 
Mt. Sinai Hospital ; Consulting Surgeon, Bellevue Hospital, New York City. Large 
8vo. Pp. 166 vi, with 52 illustrations (8 in colotir). 1925. London : Bailliere, 
Tindall & Cox. i6s. net. 

This monograph deals with the pathology, the diagnosis, and, more particularly, the 
treatment of bladder tumours j as such, it is a valuable contribution towards the elucidation 
of a very obscure and difficult problem of surgery. 

The author speaks witli authority, for he and his colleagues at the Mount Sinai Hospital 
have dealt with some hundreds of these tumours, and they have the advantage of a very 
efficient ‘ follow-up department ’. 

Undoubtedly the most important conclusion reached by Dr. Beer is that, in spite of an 
extensive trial of radium and deep X-ray therapy, treatment of malignant vesical tumours 
by surgical excision is the most satisfactory. 

There are several points of interest in the chapter on the destruction of papillomata by 
diathermy : no antesthetic is used in such cases, as pain implies a burn of the bladder wall 
and thus acts as a danger signal to prevent a traumatic perforation of the viscus •, an unsatis- 
factory result after diathermy should arouse a strong suspicion that the papilloma is malignant j 
lastly, tumours at the bladder neck are treated by the resectoscope and not by the use of a 
retrograde cystoscope — indeed, we are surprised to find no mention of Swift Joly’s beautiful 
instrument. 

The technique employed in partial resection of the bladder is similar to that used by 
English surgeons ; there is emphasis laid on one point of the operation, and that is that the 
tumour should be examined from the outer side of the bladder in order to determine the 
amount of infiltration before deciding on the scope of the excision. The author has found, 
contrary to the experience of research workers, that there is no marked increase in the bladder 
capacity following a partial resection ; and that oblique implantation of the ureter into the 
bladder wall is difficult and quite unnecessary, a finding which is confirmed by the obsen’a- 
tion of kidney function some time after implantation, for intravenous pyelography shows little 
impairment. 
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There is an excellent account of total cystectomy, of which no less than eighteen cases are 
described; of these, five died and six are apparently cured. Dr. Beer advocates bringing the 
ureters out through the skin close to the anterior superior spines ; he is the first to acknow- 
ledge that it is an unpleasant business for the patient, but he points out that the mortality 
of a preliminary implantation into the bowel varies from thirty to fifty per cent. 

The illustrations are good, and there is a bibliography ; we congratulate the author on a 
first-class piece of work, and cordially commend the book to our readers. 


Die Chirurgie der Himgeschwiilste. By Prof. Dr. N. Guleke, Direktor der chirur- 
gischen Univ.-Klinik, Jena. Part 5 of Vortrage aus der praktischen Chirurgie, edited 
by Prof. Dr. Erich Lexer (Munich). Royal 8vo. Pp. 40. 1936. Stuttgart ; Ferdinand 

Enke. RM. 2.20. 

This small monograph gives Professor Guleke’s experience of tumours of the brain and their 
treatment, over a considerable period. He considers that ventriculography and arteriography 
allow a local diagnosis in a very high percentage (94 per cent) of tumours. Meningiomas, 
tumours of the hypophysis, acoustic nerve tumours, and bem’gn gliomas can be removed 
entirely. For malignant gliomas in elderly subjects, and in medulloblastomas in children, 
a decompression operation followed by X-ray therapy should be adopted. There seems to be 
no success with X-ray therapy without operation. A cerebral tumour should be operated 
upon as soon as the diagnosis is estabh'shed, in order to avoid such complications as sudden 
increase of pressure, haemorrhage into the ventricles, and blindness. Radical operation of the 
tumour should be done if possible. Partial removal has the advantage of giving more room to 
the brain and rumour, but mah'gnant change may occur later. 

Local antesthesia should be employed in all operations for tumours of the cerebrum. To 
avoid fluctuation of pressure during operation, hypertonic solutions of glucose are given 
intravenously, and magnesium sulphate rectally, as well as puncture of the ventricles. The 
dura is opened very slowly and the tumour is removed by the electric loop. These operations 
can be done in one stage, except in cases where there are dangerous fluctuations of blood- 
pressure. It is possible, nowadays, to remove not only rumours of the ventricles and their 
neighbourhood, but also cysts situated between the ventricles. Tumours of the hypophysis 
should be removed transfrontally. 

Professor Guleke considers that the prognosis of operations on the brain has greatly 
improved during the last twenty years. The mortality has decreased from 40-80 per cent to 
20-30 per cent, whilst Cushing has a mortality of only i6-6 per cent. In one-third of operated 
cases a lasting cure has resulted. 


The Study of Anatomy. Written for the Medical Student. By S. E. Whitxall, 
M.A., M.D., B.Ch.(Oxon.), M.R.C.S., L.R.C.P., F.R.S. (Canada), Professor of 
Anatomy in the University of Bristol. Third edition. Crown 8vo. Pp. 113. 1936. 
London ; Edward Arnold & Co. 4s. 6d. net. 

This little book, which costs only four shillings and sixpence, is surely well worth digestion 
by any medi^ student. The title is the worst part of it — The Study of Anatomy. This 
makes one think that it is a pocket text-book. It is not the least like that, but rather a brief 
pMosophic talk of a friendly and human kind. Osier would have loved it. It breathes 
his spirit. Need we say more ? 


Les petites Regies de la Chirurgie parfaite. By J. Okinczyc, Professeur agrege ; 
Clururgien^des Hopitaux de Paris. Royal 8vo. Pp. 60. 1936. Paris : Masson et 

This pamphlet in French is in the form of a lecture sermon to a new house surgeon. 
Rather didacUc m charaaer, it tells him how to assist at an operation, how to dab, how to 
tie knots, how to use a Reverdin needle, how to retract, and how to stitch up a wound. 
Simple notes are laid down for pre- and post-operative care. It is full of useful tips not 
always found in a text-book, and the style, though colloquial, is occasionally witty. 
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Gefassmissbildungen und Gefassgeschwiilste des Gehirns. By Prof. Dr. Hilding 
Bergstrand (Stockholm) ; Prof. Dr. Herbert Olivecrona (Stockholm) ; and' Prof. Dr. 
Wilhelm Tonnis (Wurzburg). I.arge 8vo. Pp. 181, with 137 illustrations. 1936'. 
Leipzig ; Georg Thieme. Paper covers, RM. 24 ; bound, RM. 26. 

Vascular tumours of the brain are being discovered more frequently each year in the various 
neurological clinics both at home and abroad. The present monograph is the outcome of 
the investigations of clinical and pathological material by Professors Bergstrand, Olivecrona, 
and Tonnis, in Stockholm. The clinical and pathological material is well set forth, and the 
illustrations are excellent, there being some 137 of these. The arteriograms are very instruc- 
tive and clearly show the value of injeaion therapy in the diagnosis of vascular tumours of 
the brain. There is an excellent bibliography, which contains nearly 400 references, and is 
to be found at the end of the monograph. Vascular tumours of the brain represent some 
2 per cent of all brain tumours, and in the past must have been missed in most of the clinics. 
This monograph forms a useful companion to that published by Harvey Cushing in 1928. 


Lehrbuch der Kriegschirurgie. By Dr. Carl Franz, Honorarprofessor der Universitat, 

Berlin ; etc. Second edition. Large 8vo. Pp. 424 + vii, with 121 illustrations. 1936. 

Berlin : Julius Springer. Paper covers, RM. 26.60 ; bound, RM. 28.80. 

It is a matter of some significance that this text-book of military surgery, which was first 
published in 1919, should now appear in a second edition. The preface to this edition points 
out that conferences, leagues, and pacts have failed to prevent wars, and that therefore military 
surgery must be kept up to date. 

An excellent feature of the book is the recognition given to methods of treatment used by 
all the nations engaged in the Great Wat. The value of the various patterns of Thomas splint 
both for transport and treatment of fractures is fully recognized and illustrated. It is remark- 
able to note what a large proportion of space is devoted to the injuries of the limbs, the blood- 
vessels, and the nerves, whilst the gunshot wounds of the abdomen are compressed into sixteen 
pages. One is tempted to wonder whether there is any English book ready for publication 
which would summarize and standardize military surgery in readiness for the next war. 


The Human Foot : its Evolution, Physiology and Functional Disorders. By 
Dudley J. Morton, Associate Professor of Anatomy, College of Physicians and Surgeons, 
Columbia University. Large 8vo. Pp. 244 + xvi, with 100 illusttations. 1935. New 
York ; Columbia University Press. London : Oxford University Press (Humphrey 
Milford). 15s. net. 

This book has been written from an aspect that will be unfamiliar to many who concern them- 
selves with the treatment of foot disorders. 

The first part of the book, devoted to the evolutionary development of the foot, consists 
of a critical survey of the problem of the terrestrial locomotion of living organisms, and the 
stages which it is assumed have led to the development of the arched human foot as we know it. 
Though chiefly concerned with the skeletal changes, the author deals also briefly with the muscles. 

The second part deals with the physiology of the foot both of civilized and primitive 
communities. The author considers the foot with regard to its function of balance and weight 
supporting, and later as an agent of locomotion. It will be found that he gives 
prominence to the part played by the ligaments in arch support than will be accepted by aL 
authorities, and produces interesting evidence in criticism of the widely accepted concepuon ot 

an anterior transverse arch. , . , , ^ 

The third pait of the book describes certain functional disorders which have come to tne 
author’s notice. As the preceding chapters show that the arched foot is a human characteristic 
which has been acquired slowly and laboriously throughout the development of the race, it is 
not surprising that these functional defects concern imperfections of this arch structure. 

His analysis is based on data derived from clinical investigation. X-ray evidence, an 
records made by his staticometer and kinetograph. The main defects he finds are : sho 
first metatarsal bone, posteriorly placed sesamoid, and hypermobility of the first metatarsa 
segment. He concludes by considering the principles of treatment and the methods wnic 
can be used to produce correction of weight distribution. . r in? 

The book is based on the results of careful original investigation and will be of great va 
to anatomists and orthopaidic surgeons. 
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Hero-Dust. By James Kemble, Ch.M., F.R.C.S. Pp. 193 -r xvi, i illustration. 1936, 
London: Methuen & Co. Ltd. 6 s. net. 

Me. James Kemble, the author of Idols and Invalids, now contributes an equally readable 
volume which he calls Hero-Ditst. It is written primarily for laymen, but contains much 
that will give thought to medical men, for Mr. Kemble has read widely and is able to throw 
h'ght upon his problems by his knowledge of medicine and surgery. The longest and perhaps 
the most important essay deals with the blindness of John Milton; from the details given it is 
clear that it was due to chronic glaucoma anacking first his left, and some three years later 
his right, eye. Dealing with Catherine the Great, the author tells the story of her inoculation 
with smril-pox by Dr. Dimsdale, one of whose descendants became Lord Mayor of London. 
He tries also to unravel the paternity of her children, but without complete success, as she 
is known to have had twelve lovers from the rime when she was 23 until she reached the 
age of 60. The troubles of Mary Queen of Scots he considers from a new angle ; he believes 
that she was with child by Bothwell before she married him, and that she was she months’ 
pregnant when she miscarried. Beau Brummell and Omar Khayyam conclude a little volume 
which will pass away a leisure hour with pleasure and profit. 


My Life and Work : The Search for a Missing Glove. By Dr. Adolf LoRE^^', 

Hofrath and Professor of Orthopxdic Surgery-, University of Vienna. Demy 8vo. 

Pp. 362 — -xi. Illustrated. 1936. New York and London ; Charles Scribner’s Sons Ltd. 

12s. 6d. net. 

Dr. Adolf Lorenz tells in this autobiography how from nothing he rose to be Professor of 
Orthopxdic Surgery in the University of Vierma and was complimented with the title of 
Hofrath. He tells the story modesdy and well, speaking of his early struggles, of the reasons 
which led him to adopt orthopxdic surgery, and of his success, more especially in the treat- 
ment of congenital displacement of the hip. Many will still remember the demonstrations 
he gave at Liverpool when on his way to visit the United States for the first time, and of the 
number of imitators he had in this country. But he says comparatively little of the surgical 
side of his work. The book is chiefly personal, and as such is extremely good reading, for it 
is the life history of one who became, as he always intended to be from his infancy, ‘ ein 
grosser Herr’. From the depths of poverty he attained to wealth, and from riches he sank 
again into poverty, as Austria was ruined by the war and he had invested his savings in home 
securities. Nothing daunted, he set to work again in the United States, and by his appeals 
was able to send help to the many children whom he knew were starving in Vierma. Prof. 
Lorenz paints himself as an optimist, somewhat of a mystic with an inherent dread of snakes, 
a gourmet always longing for his native dishes, with a peasant’s hunger for land and yet 
with a love for building and pretty surroundings. He has been fortunate in securing a wife 
who aaed for many years as his assistant in practice, who lives happily with him, and curbs 
his tendency to extravagance. There is an excellent index and the illustrations are 
well reproduced. 
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BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.] 

The Operations of Surgery. By R. P. Rowlands, M.S. (Lond.), F.R.C.S., late Surgeon 
to Guy’s Hospital, etc. ; and Philip Turner, B.Sc., M.S. (Lond.), F.R.C.S., Consulting 
Surgeon to Guy’s Hospital, etc. Eighth edition. Volume I : The Upper Extremity 
The Head and Neck. The Thorax. The Lower Extremity. The Vertebral Column 
Royal 8vo. Pp. 1405 + x, with 435 illustrations (38 in colour). 1936. London • 
J. & A. Churchill Ltd. 36s. net. 

Manual of Emergencies : Medical, Surgical and Obstetric : Their Pathology, 
Diagnosis and Treatment. By J. Snowman, M.D.,M.R.C.P .Lond. Third editio'm 
Crown 8vo. Pp. 401 + ix. 1936. London : John Bale, Sons & Danielsson Ltd. 
los. 6d. net. 

Treatment of Fractures in General Practice. By W. H. Ogilvie, M.D., M.Ch., 
F.R.C.S. Second edition. F’cap 8vo. In two volumes. Pp. 180 + viii, with 37 
illustrations. 1936 London : John Bale, Sons & Danielsson Ltd. 2S. 6d. each net. 

Die Nachbehandlung nach Operationen : ein Lehrbuch in Vorlesungen. By Prof. 
Dr. Paul Reichel, Geheimer Sanitatsrat. Third edition. Large 8vo. Pp. 499-rxii, 
with 85 illustrations. 1936. Munich: J. F. Bergmann. Paper covers, RM. 24; 
bound, RM. 25.80. 

Roentgenographic Technique : A Manual for Physicians, Students, and Technicians. 
By Daemon Artelle Rhinehart, A.M., Al.D., F.A.C.R., Professor of Roentgenology 
and Applied Anatomy, School of Medicine, University of Arkansas, etc. Second edition. 
Large 8vo. Pp. 431, with 183 illustrations. 1936. London : Henry Kimpton. 
28s. net. 

Cystoscopy and Urography. By Jas. B. Macalpine, F.R.C.S., Hon. Surgeon and 
Surgeon in Charge of the Genito-urinary Department, Salford Royal Hospital, Manchester. 
Second edition. Large 8vo. Pp. 478 + xv. with 297 illustrations and 14 coloured 
plates. Bristol ; John Wright & Sons Ltd. 30s. net. 

Orthopredic Surgery. By Walter Mercer, M.B., Ch.B., F.R.C.S.(Edin.), F.R.S.(Edin.), 
Assistant Surgeon, Royal Infirmary, Edinburgh, etc. With a Foreword by John Fraser, 
M.C., M.D., Ch.M., F.R.C.S.E., Regius Professor of Clinical Surgery in the University 
of Edinburgh. Second edition. Medium 8vo. Pp. 906 + xi, with 408 illustrations. 
1936. London : Edward Arnold & Co. 40s. net. 

A Handbook of Urology for Students and Practitioners. By Vernon Pennell, M.A., 
M.B., B.Chir. (Cantab.), F.R.C.S. (Eng.), Hon. Surgeon and Surgeon with Charge of 
Urological Department, Addenbrooke’s Hospital, Cambridge ; etc. Cr. 8vo. Pp. 
224 + viii, with 34 illustrations. 1936. London : Cambridge University Press. 7s. 6d. 

Pathology of the Nervous System. A Student’s Introduction. By J. Henrv 
Biggart, M.D. (Belfast), Pathologist to the Scottish Asylums’ Board ; Neuropathologist 
to the Royal Infirmary, Edinburgh ; etc. With a Foreword by Professor A. Murray 
Drerman, M.D., F.R.C.P. Demy 8vo. Pp. 335 + xvi, with 204 illustrations. 1936- 
Edinburgh : E. & S. Livingstone. 15s. 

A Descriptive Atlas of Radiographs. An Aid to Modern Clinical Methods. By 
A. P. Bertwistle, M.B., Ch.B., F.R.C.S. (Edin.). Third Edition, revised and enlarged. 
Cr. 4to. Pp. 560 -L xxxi, with Frontispiece and 794 illustrations. 1936- London: 
Henry Kimpton. 42s. 
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La Pratique Chirurgicale Illustree. Fasdcule XX. Large 8vo. Pp. 259 ) with 219 
iliustrations. 1936. Paris: G. Doin et Cie. Fr. 70. 

Le Cancer (Etudes Anatomo-CIiniques). — By I. Stoia, Docent de la Faculte du 
Mededne de Bucarest; Medecin chef du Laboratoire central d’Anatomie-Patho- 
logique de I’Hopital Brancovan ; etc. ; and P. Stanciulescu, Assistant du Laboratoire 
central d’Anatomie-Pathologique de I’Hopital Brancovan ; etc. With a Preface by 
Professor Ch. Len'ORALANT. Super ro>’al 8vo. Pp. 322, with 147 illustrations. Paris ; 
Masson et Cie. Fr. 55. 

Fasciae of the Human Body and Their Relations to the Organs They Envelop. By 
Edward Singer, M.D., Department of Anatomy, College of Physicians and Surgeons, 
Columbia University. io 3 y 7 ^ Pp. ix — 105, with 24 illustrations. 1935. Baltimore: 
The Williams & Wilkins Company. (London : Bailliere, Tindall & Co.v.) 13s. 6d. net. 

Studies on the Healing of Fractures with Special Reference to the Significance of 
the Vitamin Content of the Diet. By lOHN Hertz, M.D., Assistant Surgeon, 
Department C, Surgical University Hospital, Copenhagen. Super royal 8vo. Pp. 286, 
with 82 illustrations. 1936. Copenhagen : Levin & Munksgaard. ^London : O.xford 
University Press.) Rr. 15. 

Roentgendiagnostik der Knochen- und Gelenkkrankheiten. By Professor Dr. Robert 
KieNBuck (Vienna). Part 4. Degenerative Wirbelsaulenerkrankungen. Large 8vo. 
Pp. 229-450, with 214 illustrations. 1936. Berlin and Vienna : Urban & Schwarzenberg. 
RM. 24. 

A Short Practice of Surgery. By Hamilton Bailey, F.R.C.S. (Eng.), Surgeon, Royal 
Northern Hospital, London, etc. ; and R. J. McNeill Love, M.S. (Lond.), F.R.C.S. 
(Eng.), Surgeon, Royal Northern and Metropolitan Hospitals, etc. Third edition. 
Demy 8vo. Pp. 995 -r viii, with 996 illustrations, of which 88 are coloured. 1936. 
London : H. K. Lewis & Co. Ltd. 28s. net. 
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and explaining to him the extirpation of the joint, in order that he might have the 
chance of such a cure, if he chose to take it. He assented without much hesitation 
and the operation was accordingly done on the 2nd July, 1781.” 

Park had previously performed excision of the knee and elbow on dead bodies, 
using a longitudinal incision and removing the patella. He found, however, that 
he “ had not made sufficient allowance for the difference between a healthy and a 
diseased state of the parts ; in short, there appeared so much confusion of parts on 
opening the articulation, the hgaments being in some parts extremely thickened and 
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horny, in others in a sloughy suppurated state with the cartilages almost wholly 
destroyed and the heads of the bone much eroded by the offensive matter of which 
there was a good deal in the joint ; besides that some degree of bony union had begun 
to take place between the head of the tibia and the inner condyle of the Femur that, 
after spending some time in the attempt and consequently making the operation 
much more painful and tedious it was thought advisable to relinquish this idea and 
to make a transverse incision and divide the femur above the condyles. 

“ The quantity of bone removed was somewhat, though not much, more than 
two inches of the femur, and of the tibia rather more than one inch which were but 
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just enough to enable me to bring the leg into a right line with the thigh. The 
only artery that was divided in the operation was one on the anterior part of Ae 
knee which ceased to bleed before the operation was concluded though the pidsation 
continued pretty strong in the ankle ; the ends of the bone, however, particularly 
that of the femur bled pretty freely. A few stitches were passed through the sto, 
as well along the course of the Transverse incision as of that part of the longitudinal 
one that extended up the thigh. The lightest superficial dressings only were applied 
and the limb placed in a case of tin sufficiently long to receive the whole of it, from 
the ankle to lie insertion of the glutseus muscle ”, 

The man passed the day in a good deal of pain ; had frequent vomitings and 
lost a good deal of blood ”. He did well eventually, and “ on the seventh day the 
cavity was hghtly filled with dry lint, and a turnip poultice was laid over it because 
I find in general that the turnip poultice is less uneasy than one of carrots and is 
remarkably speedy and powerful in correcting the fcetor of putrid ulcers and therefore 
particularly valuable in an hospital. ” The patient was discharged with three inches 
of shortening in Jtme, 1782, eleven months after the operation. He was reported 
later to have gone back to sea, having “ laid aside his crutch, and gotten a strong 
and useful limb free from pain or swelling.” 

Park concludes his letter modestly, saying : “ I beg that I may not be so far 
misunderstood as to have it supposed that the method I have been recommending 
will certainly succeed in every case. I know the contrary and fear that after the 
Chirurgic art has done all that it is capable of, many of these diseases will still occur 
in which Amputation only can preserve the life of the patient. I am conscious that 
the mode of operating which I have described is by no means perfea but still stands 
in need of the finishing hand of a more able master.” 

For the rest Park married on May 1, 1776, Elizabeth, the eldest daughter of 
John Ranicar, of West Leigh, Lancashire, and by her had two sons and seven 
daughters. He was appointed surgeon to the Liverpool Infirmary in 1767, resigned 
in 1790, continued to practise until 1815, and died at Wavertree on Jan, 22, 1831. 
From 1769 to 1830 he kept a Register of the midwifery cases he attended, and 
amongst the 4000 patients perhaps the most momentous was that on “ 29th 
December, 1809. A. Gladstone at Rodney St.” She was Anne, daughter of 
Andrew Robertson, Provost of Dingwall, and the second wife of Sir John Gladstone. 
The boy was (The Right Honoiuable) William Ewart Gladstone. 

The portrait is from the engraving of a drawing made in 1832 by T. Hargraves 
and engraved by George T. Doo, kindly lent by Mr. Raymond Tinne Berthon. 
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THREE CASES OF GLOMANGIOMA OR 
ANGIONEUROMYOMA 
(PAINFUL SUBCUTANEOUS TUBERCLE) 

By W. ARTHUR MACKEY 

ASSISTANT TO THE PROFESSOR OF SURGERY, UNIVERSITY OF GLASGOW 
DISPENSARY SURGEON, WESTERN INFIRMARY, GLASGOW 

AND ALAN C. LENDRUM 

ASSISTANT TO THE PROFESSOR OF PATHOLOGY, UNIVERSITY OF GLASGOW 
ASSISTANT PATHOLOGIST, WESTERN INFIRMARY, GLASGOW 

The name glomangioma has been suggested by Bailey^ to describe the simple 
tumour of the neuro-myo-arterial glomus. This rare neoplasm arising from the 
speciaUzed arteriovenous anastomoses of the skin appears to be a well-defined 
pathological entity, for not only has it a highly characteristic histological appearance, 
but in most of the recorded cases it has caused symptoms which are striking and 
apparently pathognomonic. In fact, as Greig^ points out, the symptomatology is 
so definite that retrospective diagnosis is justifiable and so allows the grouping of 
cases which have gone under very different names. This nomenclature, varying 
from ‘ angiosarcoma ’ of the German writers to ‘ painful subcutaneous tubercle ’ 
of the English (Wood, 1812, quoted by Greig), is a reminder of the insecure pa±o- 
logy of earlier days. It is probable that some of the so-called peritheliomata have 
been neoplasms of this type. 

The first systematic investigation of the histology and histogenesis of these 
tiunours was carried out by Masson,^ and other workers have confirmed the value 
of his findings. As a result of his work, interest has been renewed in the structure 
and function of the normal glomus (Popoff^). This is now known to be a much 
convoluted, modified arteriole commimicating directly with a vein. It possesses 
a characteristic celltdar waU, with a rich perivascular nervous network ; dilatation 
and constriction are thought to occur independent of the state of the parent vessel. 
The narrow channel with its thick coat of cuboidal cells has been called the Sucquet- 
Hoyer canal. The glomera are most common in the extremities, especially in ±e 
nail-beds. The glomus coccygeum, for whose site it is difficult to find a reason, 
is structurally similar, and presumably serves a comparable purpose. The cutaneous 
glomus is beheved to act as a type of shunt, and to exercise some as yet incom- 
pletely understood function in the maintenance of the circulation in peripheral 
parts exposed to cold, and in the regulation of temperature (Grant and Bland®). 

Recent references to these tumours are almost entirely American, including 
a brief annotation by Love,® and reviews by Raisman and Mayer,’ Lewis and 
Geschickter,® Stout,® and Bailey^ with addition of new cases. In presenting our 
cases we would refer the reader to these reviews for fuller discussion. The first 
of the tumours to be described by us was removed by one of us (W.A.M.) 
in Glasgow. The other two occurred in Australia, and we are very grateful to 
Dr. Keith Inglis, Lecturer in Pathology, University of Sydney, for histological 
preparations and cliitical notes, and for his permission to publish the cases. 
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CASE fflSTORIES 

Case I.— The patient (M.R. 162/1936), a labourer, 24 years of age, was referred to the 
Out-patient Department of the Western Infirmary, Glasgow, for treatment of what was 
believed to be a localized collection of varicose veins on the middle of the front of the lett 
shin. This had been present, to his knowledge, for fourteen years, for the most part witliout 
inconvenience. For the last two years, however, he had had increasing pain, which finally 
led him to consult bis doctor. This pain, which he described as a feeling of stiffness and 
soreness, was situated in the lesion, and radiated laterally to the calf and up and down the 
front of the leg, and to the knee. It was aggravated by exercise, espedally when, at his work, 
he carried heavy loads. Occasionally pressure over the site caused pain to shoot up the front 
of the thigh. The lesion appeared to be more sensitive to heat than to cold, and latterly his 
sleep had thus been much upset. He noted that when painful the lesion became congested, 
swollen, and dark in colour. There was no history of trauma. 

Hxamination revealed a mulberry-like mass with a coarsely nodular surface, bluish in 
colour as if engorged with blood , it was in. in vertical length by i in. in breadth. The 
patient made no complaint of tenderness when it was examined. The first impression was 
of a localized varicosity, but the absence of change in the remainder of the saphenous system, 
the long history, and the very slow growth led to a diagnosis of venous angioma. 

So thin was the overlying skin that some sacrifice of this at operation seemed probable. 
Under local antesthesia, a short transverse flap was therefore raised ; the lesion was then 
seen lying almost free, like a bunch of small grapes, in a pocket in the subcutaneous fat. It 
was dissected out with ease, and found to be united, not to a vein, but merely to a thin, fairly 
firm pedicle, which was clamped and ligated. It seems probable that this included the afferent 
vessel of the tumour. 

Case 2. — (S.H. 74/1920.) A man of 59 years, under treatment for epithelioma of the 
lower lip, showed on the medial aspect of one elbow a pedunculated soft blue mass, which 
was removed for examination. It is not recorded whether the lesion was painful. 

Case 3. — (S.H. 16001/1936.) A boy of 12 years presented a painless swelling on the 
lateral aspect of the knee, considered to be the result of a blow with a cricket ball seven years 
before. At operation, an unencapsulated tumour of fatty vascular appearance was found, 
lying antero-lateral to the tendon of the biceps femoris. It was unattached to skin, or to any 
of the deeper structures. 


HISTOLOGICAL APPEARANCES 

Case I. — The tumour is a roughly circumscribed angioma, with a well-developed stroma 
and slight condensation of the surrounding tissue. The most distinctive histological feature 
is the presence, in defim'te relation to the blood spaces, of large numbers of cuboidal cells. 
These cells, separated from the endothelium by a basement membrane of varying thickness, 
are typical glomus cells, as seen in the Sucquet-Hoyer canal of the normal glomus, roughly 
cuboidal, showing a circular nucleus and a clear and mostly structureless cytoplasm. There 
is a distinct collagenous limiting membrane round each cell (Fig. 172). 

The general architecture of the tumour (Fig. 173) shows a zonal arrangement, which may 
be correlated for purposes of description with the distribution of the glomus cells. In the 
peripheral zone, the vessels are of relatively small calibre and appear to be but slightly con- 
voluted ; they show a uniform tubular coat of several layers of glomus cells, lying directly 
under the endothelium. The vessels lie in a fatty areolar connective tissue, occasionally 
foiming a leash, and giving the appearance of a cellular mass traversed by vascular spaces 
(Fig. 174)' In one of the vessels in this zone a few muscle fibres are seen between the endo- 
thelium and the glomus cells , this conforms to AIasson*s ‘ first type vessel which he 
presumes to be afferent to the tumour. Toward the centre of the growth the arrangement 
becomes more cavernous, with irregular blood spaces lined by endothelium, which is separated 
from the supporting fibrous framework by only two or three layers of glomus ceUs. In the 
central parts of the tumour the stroma shows thickening into nodules of fibromyomatous nature 
with some myxomatous degeneration. The intervening vascular clefts show a prominent 
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endothelium but no definitely related glomus cells, although coUections of these are scattered 
throughout the fibromyomatous tissue. Many are morphologically identical with the glomus 
cells in the rest of the tumour, but all forms of transition are seen between the glomus cells 










Fig. 172.— Case 1. This shows part of a penvascular sheet of typical glomus cells. The cells are 
uniform in size, cuboidal in shape, with rounded nuclei rich in chromatin, and show a distinct limiting 
membrane, (x 500.) 



Fig. 173 . — Case 1. General structure. The main tumour mass is cavernous in arrangement, 
with areas of fibromyomatous proliferation of the stroma. The lowest part of the field shows the periphery 
of the tumour. ( x 15.) 

and the indisputable smooth muscle cells present in the nodular areas (_Ftg. 175)- Such 
appearances lend support to the hypothesis that glomus cells are essentially modified muscular 
cells ; to these Masson applies the epithet ‘myoid’. Some of the glomus cells show in their 
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cytoplasm the minute fuchsinophil granules and wigs which Masson considers m his matenal 
to be the precursors of smooth muscle fibrils. No mitoses are seen. - i. 

The peripheral regions of the growth show s.mali myelinated nerve-trunfe, while m the 
central area there are numerous groups of single myelinated fibres scattered about m the 



Fig. 174.— 1. Penpheral zone. The peripheral type of vessel, with rts thick nmic of glomus 
celh^^is seen bclov.*. Above, the blood spaces are larger and uregular, and the glomus cells are frocr. 



u.. shows a less orderh' arrangement of \essels and glomus cells, the 

«Us^ gradual transmon between typical cuboidal gJornus 


fibmmyomatous stroma. The presence of non-myelinated fibres in our tissucj embedded 
as It is in paraffin, cannot be demonstrated to our satisfaction. No Paam'an corpuscles have 
been seen in the sections examined. 
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Elastic tissue (,Fig. 176) is irregularly scattered throughout the stroma of the growth 
showing no constant relationship to the glomus cells. In places it is finely distributed among 
them with a condensation either internal or external to the cell mass ; elsewhere no fibres 



Fig 176— Caje 1. Central zone. This shows the elastjca irregularly proliferated and with no 
constant relationship to the blood spaces. (.Wetgsrt*s elasttca stam) (x 80) 



Fig 177 —Care 3 This is from the central part of the tumour, and shows the small vascular 
spaces lying in a wide sheet of glomus cells In pans, the glomus cells are dissociated by cedematou 
swellmg of the stroma. ( x 150 ) 


arc seen among the glomus cells^ but a distinct lamina separates them from the surrounding 
connective tissue. In the nodular areas of the stroma the elastica shows both the sharply 
stained coils characteristic of proliferation, and the flat appearance and fainter staining of 
degenerative change 
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Case 2 The histology of this case is so nearly identical with that of Case i that a separate 

description is unnecessary. The two lesions may be considered in essence as simple tumours 
in which all the elements of the normal glomus participate ; in many parts there is a tairiy 
accurate reproduction of the highly evolved structures characteristic of the parent organ. 

Case 3. — The appearances in this case are, by contrast, less ‘ organoid the proliferation 
being mainly of glomus cells, with but little demarcation of the tumour into zones. The 
general picture {Fig. 177) is of smallish vascular spaces lying in broad sheets of glomus cells. 
The spaces are lined by a prominent endothelium supported in most places by a layer of 
fibrillar tissue with rather indeterminate elongated cells. These seem to show transition to 
the surrounding glomus cells. Between the perivascular masses the glomus cells are less 
closely packed, and lie separated from each other in a loose oedematous ground-work. Areas 
are seen here also with cells apparently transitional between glomus and smooth muscle cells, 
but actual muscle elements are few and mainly lying loose ,- there is none of the comparatively 
firm fibromyomatous tissue seen in the other cases. No nervous elements are noted. 

DISCUSSION 

The main points of clinical interest in these tumours are the sites of origin, the 
pain, which may be extreme, and the occasionally associated autonomic upset. 

Glomangioma may arise presumably wherever there are normal glomera. 
These are most abundant on the extremities, especially in the nail-bed and in the 
pulp. Of the 65 cases collected by Bailey, the tumours were on the hand in 30, 
and 20 of these were subungual. Four of Stout’s ii cases were subungual on the 
hand. The distribution on the leg shows no special distal localization, half of the 
18 reported tumours having been on the thigh. 

The pain which is such a characteristic feature of the majority of these tumours, 
especially when subungual, is described variously by the patients as bursting, 
stretching, or burning. It tends to originate in the tumour and to radiate over an 
increasing area, till in the end it may affect an entire limb or even more. It is 
frequently brought on by pressure or even a touch, so that the patient may develop 
a protective mannerism — for example, to prevent the clothes from touching the 
lesion ; in other cases, changes of temperature elicit the spasms of pain. During 
the paroxysm, engorgement of the tumour has often been noted. On the other 
hand, the patient may fail to realize that the unobtrusive nodule is the source of his 
pain. The tumour may be present for years before pain makes its appearance, as 
in our Case i ; while in the case reported by Picard^® and in our Case 3, the tumour 
was definitely painless. It is likely that tumours arising in the restricted tissue of 
the nail-bed bed will earher cause pain than those in soft parts j this may account 
for the more frequent recognition of tumours in this site. 

In one of the cases described by Masson (Barre’s case), a subungual glom- 
angioma on the left middle finger appeared to have given rise to disturbance of 
the autonomic nervous system, for the affected arm was warmer than the other, 
and there was a homolateral Horner’s syndrome. These phenomena disappeared 
after excision of the tumour. 

Bailey states that nearly half the recorded cases give a history of a single severe 
trauma to the site. So far as is known, it is unusual for trauma to play so important 
a part in the etiology of other simple neoplasms. 

The clinical diagnosis of the typical case is easy, and depends principally on 
rec^g the existence of these tumours. Many have been regarded as ordinary 
angiomata, of capillary or venous type, or as neurofibromata. In mglring a 
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differential diagnosis, one should consider also the various simple subungual growths, 
and, in addition, melanoma, myoma cutis, synovioma, rheumatic nodide, and 
painful cicatrix. On the other hand, the histological appearances have occasionally 
in the past been misinterpreted ; the cellular nature of the growth leading even to 
the unfortunate diagnosis of sarcoma. 

The treatment of most of the recorded cases was removal of the tumour under 
local anEesthesia ; this led almost invariably to cure. Stout reports the second 
example of local recurrence. In a few instances pain persisted for a short period 
after operation. 

The position is most apdy summarized by Picard’s epigram ; “ Auch hier 
gilt, wie bei alien seltenen Erkrankungen als erste Bedingung, das Darandenken — 
die zweite, die Behandlung ist einfach : Exstirpation.” (In dealing with this, as 
with all rare lesions, the most difficult step is to bring it to mind — this done, 
its treatment is simple : extirpation.) 

The photomicrographs are by Mr. John Kirkpatrick, of the Department of 
Pathology, University of Glasgow. 


REFERENCES 

1 Bailey, O. T., Amer. Jour. Pathol., 1935, xi, 915. 

2 Greig, D. M., Edin. Med. Jour., 1928, xxxv, 565. 

“ Masson, P., Lyon chir., 1924, xxi, 257. 

* POPOFF, N. W., Arch, of Pathol., 1934, xviii, 295. 

® Grant, R. T., and Bland, E. F., Heart, 1931, xv, 385. 

® Love, J. G., Proc. Staff Meet. Mayo Clin., 1935, x, 593. 

’ Raisman, V., and Mayer, L., Arch, of Stirg., 1935, xxx, 911. 

® Lewis, D., and Geschickter, C. F., Jour. Amer. Med. Assoc., 1935, cv, 775. 
° Stout, A. P., Amer. Jour. Cancer, 1935, xxiv, 255. 

Picard, H., Zentralb. f. Chir., 1931, Iviii, 2133. 



THE PROBLEM OF ANURIA 


215 


the problem of anuria 

A REVIEW OF RECENT WORK ON RENAL PHYSIOLOGY, 
WITH REPORTS OF TWO CASES 

By ALAN W. CUBITT 

SUSGICAl, REOISTBAB, MIDDI^K HOSPITAL 


The cause and nature of anuria have been debated, at times hotly, for over a 
century, yet we are still little nearer to a solution than when Chopart in 1821 
described a case of calculous anuria in which the post-mortem showed that the 
unobstructed kidney was apparently normal. It is noteworthy that this early case 
is an example of the most interesting and most puzzling type of anuria, which will 
be referred to in this paper as ‘ reflex anuria This term is chosen, not in any 
way to beg the question of the reflex nature of the condition, but for lack of any 
other term in general use. If I may define it more exactly, I would say that by it 
I mean a complete cessation of urinary output from the kidneys following an 
obstruction of one ureter in a subjea whose other, unobstructed, kidney is capable 
of function. 

There are two methods of approach to the problem, the clinical and the 
experimental, and both present peculiar difficulties which have prevented any 
certain, or indeed even strongly presumptive, conclusion from being reached. On 
the clinical side, the rarity of the cases, their rapid onset as emergencies in cases 
which have not as a rule been previously investigated, the difficulty of full investiga- 
tion in patients so gravely ill, and the diSculty of interpreting post-mortem findings 
in terms of living physiology and pathology, combined with our ignorance of many 
of the details of the physiology and pathology of the kidney and of the true nature 
and cause of the intoxication produced by suppression of urine, all make the problem 
a very difficult one. The most striking and puzzling feature of reflex anuria is 
its rarity compared with the frequency of its apparent exciting cause. It is much 
to be regretted that case records have been notably lacking in certain important 
details which might have indicated a possible path towards a solution, or at least 
have prevented fruitless search along certain other paths. It may be that future 
cases carefully recorded will prove more helpful. 

With regard to the experimental method, the difficulties are scarcely less 
formidable. So complicated is the structure of the kidney, and so numerous the 
factors concerned in the production of urine, that many aspects of its physiology 
are still uncertain. Nervous and hormonic influences, blood-pressure, the com- 
position of the blood, its viscosity and osmotic pressure, temperature, urine pressure, 
are only some of the factors which have to be controlled and taken into account. 
Moreover, it is doubtful how far it is justifiable to apply knowledge gained by 
experiments on isolated and often denervated kidneys to the function of the kidneys 
in the living body. Again, different kidneys, even when isolated, show the same 
inexplicable and apparently capricious differences of behaviour imder the influence 
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of apparently identical factors wliich are shown by kidneys in the living body 
Lastly, the production of anuria by stimuli simulating those presumed to be active 
in cases of reflex anuria in human beings is exceedingly difiicult. It was apparently 
achieved in a few cases by GoetzF many years ago, but subsequent workers have 
failed to obtain his results. 

Nevertheless, in spite of these difficulties in the way of a direct attack on the 
problem of anuria, fresh knowledge of the physiology of the kidney has gradually 
been gained by physiologists. So far this fresh knowledge does not appear to have 
been apphed to the problem of anmia. The time has not yet come when it is 
possible to bridge the gap, but a short review of the recent physiological work may 
point the way to a more direct attack on the problem. 

Types of Anuria. — Anuria is classified by Thomson- Walker^ as : — 

1. Circulatory (severe depression of blood-pressure). 

2. Reflex. 

3. Infective. 

4. Obstructive. 

Swift Joly’s® classification is : — 

1. Pre-renal (low blood-pressure). 

2. Renal (infective and toxic). 

3. Post-renal (obstructive). 

It is the ‘ reflex ’ type on which the chief interest centres. 

Historical. — The question round which controversy has raged ever since 
Chopart’s^ case in 1821 is this : Assuming that a reno-renal or uretero-renal reflex 
exists, is it capable of producing a complete suppression of the function of a normal 
kidney, or only of a kidney already rendered more or less ineflScient by disease? 
Legueu® and Morris® held the view that though reflex anuria might occur, it only 
did so when the unobstructed kidney was diseased, never when it was perfectly 
healthy. More recently Winsbury-White^ and KeUy and Birnam® have also 
expressed this opinion. Thomson-Walker® holds the same view, though he admits 
that a few cases have been recorded in which the unobstructed kidney was apparently 
healthy, though not proved to be so. On the other hand, Albarran,® Young and 
Davies,^® Rovsing,^^ Watson,^® and many others have expressed the opinion that 
reflex anuria might occur when the unobstructed kidney was normal. The di£B- 
culties in the way of a solution of this question are emphasized by a statement of 
Young’s^® that he has been unable to find any record of uraemic death due to reflex 
anuria where the imobstructed kidney could be shown to be healthy. He concluded, 
not that such cases of anuria do not exist, but that they always recover. Even 
should death occur, the imobstructed kidney would be found greatly congested 
(this point is further discussed below) as a result of the immediate condition, and 
this would of itself make it impossible to estimate small degrees of abnormality 
which might have been present before the anuria commenced. The conclusion 
seems to be that reflex anuria may occur in cases in which the unobstructed kidney 
has been shown to be so near normality as to make the question one of academic 


interest only. 

Swift Joly® has recently raised a much more important and fundamental quesuon. 
He states that in all cases of so-called reflex anuria there is a severe renal colic, and 
suggests that the suppression of urine in the unobstructed kidney is capable of 
being explained by the marked fall in the general blood-pressure caused by the 
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severe painftii spasm of the obstructed ureter. There 

ments against this theor>>. The pressure rn the renal pelvis is nil, and filtration 
of urine should take place as long as the filtranon pressure 
in the glomeruli) exceeds the osmotic pressure of the colloids in the blood-plasma. 
This may be taken as 25 mm. of mercurt'; the glomerular pr^surc is given as 
two-thirds of that in the renal artery ; secretion of urine should mcrcforc only 
cease when the blood-pressure falls below 45 mm. of mercury. In dogs and rats, 
whose blood-pressure is only slightly below that of a human being, it has been 
found that secretion of urine ceases when the blood-pressure falls below 30 to 
40 mm. of mercury other authorities give 75 mm. of mercury as the minimum 
blood-pressure in dogs at which secretion is possible. In any case it seems unlikcK 
that the pressure would be sufficiently lowered by renal colic to produce a complete 
suppression of urine. It is unfortunate that, so far as I have been able to find, in 
none of the records of cases of reflex anuria has the blood-pressure been stated. 

There is another important clinical observation which bears on the problem. 
Those who have seen the imobstructed kidnej’ in cases of reflex anuria (it has been 
exposed on several occasions either deliberately or as the result of a mistaken 
diagnosis of the side obstructed) agree that it is enlarged and deeply congested 
(Rubritius,” Albarran®). Too little stress has been laid on this observation. It 
has been assumed by the advocates of a reflex action that anuria is brought about 
by a ‘ vascular cramp ’ of the kidney, but as Swift Joly points out, if this were 
the case, one would expect to find a small, pale, bloodless kidney. Frank,” reviving 
a suggestion of Israel’s, postulates a “ congestive reflex ” in the unobstructed 
kidney, but his theory is stated in such vague terms as to be of little value, and he 
adds what may be the dangerous conclusion that if for any reason operation is not 
possible the correct treatment would be to lower the blood-pressure by purgation 
and fluid restriction. 


CASE REPORTS 

The following cases are recorded because of certain unusual features which 
they present, and of a new therapeutic measure employed in one of them. 

r ^ woman of 60, very stout and rather ‘wheezy’, attended the 

suaity Depa^ent of the Middlesex Hospital on July 21, 1935, with an attack of severe 
paiit m e nght side of the abdomen. The pain came on suddenly and was followed by 
vomting. It was situated all down the right side of the abdomen, and was not 
patient had had two similar attacks in the past two years, 
riiit T>o? ^ severe. She had never been jaundiced. She was referred to the 

off Department, where I saw her the next day, July 22. The pain had then passed 

had abnormahty of micturition, the bowels were open regularly. She had 

RecentlvThP V, T and wenty-four. She had had eight children, 

wecenuy she had been treated for blood-pressure. 

was dwn dyspneea on exertion. There was no jaundice. The tongue 

minal coment-k Viptr ^ ^ ^gji-pressure puise. There was an ill-defined bulging of the abdo- 
She SsS? 2 \^:^ dwaricawd rectus muscles. There was tenderness on pressure 
of gall-stone colic wKJ over the gall-bladder. I agreed with the diagnosis 

ci'stogram. Three davs 1« t^^” made in the Casualty Department and ordered a chole- 

in the X-ray Deoarrment ® message asking me to see the patient, who was 

she had p”Ied cholecystograms taken I found that 

but had passed none since ^ before, 

pa eanonesmee. On exammauon she appeared, and said she felt, quite weU. The 
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tongue was dean and moist; there was no osdema. She had had no more pain. The bladder 
was catheterized and found to be empty. Cystoscopy was performed ; the bladder was very 
intolerant and held only two ounces. There was a red oedematous swelling in the position 
of the right ureteric orifice, which was not itself seen. The left ureteric orifice had a normal 
appearance, but no efflux was seen. She was admitted under the care of Mr. (now Sir) 
Alfred Webb-Johnson, and radiographs of the urinary tract were immediately taken. 

Radiography. — ^The cholecystograms which had just been completed showed a normally 
filling and emptying gall-bladder, and no calculi either in the urinary or in the bile passages. 
The right kidney shadow was, however, extraordinarily distinct, in spite of the obesity of the 
patient ; there was no visible shadow of the left kidney. Radiographs of the pelvis were not 
very clear on account of the patient’s obesity, and on account of the shadow in the colon of 
unabsorbed opacol. 

July 26. — ^The day after admission and the fourth day of anuria she was drowsy and 
vomited several times. She was a little puffy under the eyes ; there was no oedema of the 
ankles and no twitching. She passed 2| oz. of urine at 7 a.m. The blood-urea was 250 mg. 
per cent. A hot-air bath caused her to sweat profusely. At 3 p.m. she was catheterized 
and the bladder found empty. The blood-pressure was 180 systolic. At 5 p.m. continuous 
intravenous infusion of normal saline by the drip method was commenced, and at midnight 
she was given 10 c.c. of 20 per cent saline by the same route ; the total amotmt of saline 
was 4 pints. 

Jitly 27. — In the early hours of the morning she passed ii oz. of urine, and during the 
twenty-four hours the total passed amounted to 74 oz. 

July 28. — She passed a small oval grey smooth stone. There had been no more pain. 
From this time she had been passing satisfactory quantities of urine. Up to this time the 
temperature had been raised occasionally to 99°, and the pulse had been between 64 and 72. 

July 29. — Blood-urea 180 mg. per cent. On close questioning she gave a history of a 
single attack of left-sided pain about Christmas, 1934. 

July 31. — Blood-pressure 170/80. Urine : specific gravity 1010, alkaline reaction, 
contained albumin. The urine continued to show albumin until her discharge. 

Aug. 6. — ^Blood-pressure 150/60. Blood-iuea, 77 mg. per cent. Microscopical examina- 
tion of the urine showed triple phosphate crystals, no casts. 

Aug. 10. — ^Radiographed. Preliminary film showed no visible shadow of either kidney. 
Five minutes after intravenous injeaion of 20 c.c. of luoselectan B the pelvis and calices of 
the right kidney were visualized. The left kidney showed no secretion of uroselectan through- 
out the investigation. 

I was anxious to perform a chromo-cystoscopy so as to establish the functioning or non- 
functioning of the left kidney, but the patient resolutely refused any further investigations, 
and discharged herself on Aug. 14. 

Points of Interest. — 

1. The mistaken diagnosis. 

2. The failure of the calculus to show in the radiographs. 

3. The exceptional density of the shadow of the right kidney in the radiographs 
taken during the period of anuria. 

4. The unusual signs and symptoms of anuria. 

5. The recovery of a severe case of anuria without operation. 

Discussion. — The case unfortunately throws no light on the problem of 

reflex anuria. So far as the evidence went, the obstructed right kidney was the 
sole functioning organ ; it is possible that the function of the left kidney had been 
destroyed by impaction of a stone— invisible on the radiographs, or since passed 
without her knowledge — which had caused left renal colic at Christmas. The 
very clearly defined shadow of the obstructed kidney is of great interest, and has 
not, to my knowledge, been previously noted. It is presumably due to the conges- 
tion of the kidney, and in certain cases in which there is imcertainty as to the 
side obstructed, might help the surgeon to decide on which side to perform a 
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nephrostomy. In cases of reflex anuria, however, if it is true that both kidneys are 
greatly congested, one would expect to see a dense kidney shadow on both sides in a 
radiograph. Even so the observation would be of value in showing that both kidneys 
were capable of function. The anuna was unusual in its symptoms, in that the 
period of tolerance was short (three and a half days) and there was puffiness of the 
eyelids. The presence of a previous chronic nephritis is suggested by the history' 
of pre-existing high blood-pressure and the persistence of albuminuria for sixteen 
days after urinary secretion was re-established ; no casts were found, however. 
The patient was a bad operative risk, and the conservative treatment was justified 
by its result in this case, though not to be recommended in a case of equal severity 
in a subject of better operative risk. Secretion was only re-established after relief 
of the obstruction by passage of the stone into the bladder ; but it would be tempt- 
ing Providence too much to rely on this happy event taking place at the critical 
moment in every case. 

Case 2. — K. D., a girl of 15, was admiued to the West London Hospital under the care 
of Mr. G. F. G. Batchelor, on June to, 1932. She complained of attacks of severe pain in 
the right groin, of a griping nature, without definite radiation ; lasting sis or seven hours ; 
occurring about once a week ; and accompanied by vomiting. They had been going on for 
about eighteen months. Micturition was unaffected. Radiography of the luinary tract 
showed slight distortion of the cah'ces on the right side. Examination of a catheter specitnea 
of urine on June 18 showed no pus and a few Scaph. albus. Cystoscopy on June 28 showed a 
normal bladder, and ureteric oi^ces from which clear effluxes were seen. The ureters were 
catheterized, and specimens from both sides showed no pus and were sterile on culture. The 
urea content was, on the right, i-o per cent, and on the left x-y per cent. 

July 5. — Operation. The right kidney was e.xposed and found to be very low and extremely 
mobile ; the pelvis was sUghtly dilated. Nephropexy was performed by Thomson-Walker’s 
method and the wound dosed except for a tube dr^. 

July 8. — She was well and passing water freely. The temperature remained a little 
raised (maximum 100°), but settled to normal on the twelfth post-operative day. She was 
passing from 40 to 80 oz. of urine per day. 

July 20. — She was allowed to get up. 

July 21. — She complained of some pain in the left side. Passed 30 02. of urine. 

July 22. — She vomited several times during the m'ght, and had two convulsive attacks 
during the morning ; these consisted of colonic and tonic stages ; she bit her tongue in one 
attack. She passed no urine after midnight, and catheteri2ation revealed an empty bladder. 
The blood-pressure was 180/120. The blood-urea was 82 mg. per cent. The right kidney 
was palpable. 

July 23. — The convulsions continued and she was unconscious. She was still secreting 
no urine. The temperature shot up to 106° ; and the pulse to 160. She was given 30 oz. 
of 4 per cent glucose intravenously. A spinal anrestheric of 0-4 eg. of stovaine was given. 
Cystoscopy was performed, and both ureters catheterized, and a flow of urine commenced. 
The catheters were left in, and drained 40 oz. of urine during the next twelve hours. There 
were no more convulsions, and improvement was rapid. The temperature remained swinging 
up to loi^ and 102° for another ten days, there was pus in the urine, and the right kidney 
was palpable and tender. 

Aug. 12.— The blood-urea was 30 mg. per cent. On Sept. 9 she was discharged. 

Points of Interest. — 

1. Both kidne3's were prot'ed to be healthy before operation. 

2. The anuria seems to have been due to the effect of an acute and virulent 
infection, possibly with an added element of obstruction by a clot (which was seen 
in the bladder on cystoscopy). It is impossible, however, to place the case definitely 
in one categoiy or the other. 
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3. The symptoms seem to have been due to a sudden intense toxemia due 
to an acute infection, and not to uraemia. 

4. The blood-pressure was raised. 

5. A form of treatment— spinal anaesthesia— not to my knowledge previously 
described, was used. 

Discussion —It occurred to me after considering the teaching of the late 
Mr. Tyrrel-Gray on the part played by a sympathetic reflex in ileus, and the effect 
which a spinal anesthetic sometimes has in that condition of causing a spontaneous 
action of the bowels, that if, in this case, there was obstruction of one ureter by 
a blood-clot, and a consequent reflex effect on the other kidney, a spinal anesthetic 
should break the reflex arc and enable the unobstructed kidney to restune its secre- 
tion. Mr. Batchelor, under whose care the case was, kindly allowed this suggestion 
to be carried out. Since, in this case, on account of the desperate condition of the 
patient, three different therapeutic measures were all employed in rapid succession, 
it is impossible to attribute the successful result which was obtained to any one 
of them separately. I believe, however, that in a case of reflex anuria a spinal 
anesthetic should be a valuable addition to our therapeutic armamentarium. In 
order to be effective it should on theoretical grounds produce anesthesia reaching 
as high as the sixth dorsal segment. Even a much lowered blood-pressure would 
be no contra-indication, for in shock due to peripheral-nerve stimulation a spinal 
anesthetic raises the blood-pressure by cutting off the stimuli which have caused 
it to be depressed (O’Shaughnessy and Slome^®). 

In this connection Neuwirt’s case^® quoted by Swift Joly is of interest. In 
a case of severe urdlateral renal colic, unrelieved by morphia, with extreme oliguria 
(330 c.c. in twenty-four hours), he injected novocain round the semilunar ganglia 
on both sides. The pain was relieved in fifteen minutes and 2000 c.c. of urine 
were excreted in the next twenty-fotu: hours. Cystoscopy next day showed that 
both kidneys were working. Unfortunately Neuwirt does not record the blood- 
pressure, so that this interesting case, which might have settled one of the problems 
of reflex anuria, leaves it still unsolved. This method of posterior splanchnic block 
has the disadvantages that it is not without danger, and that it requires an experi- 
ence which few, at any rate in this country, possess. The method of spinal anes- 
thesia is almost free from these disadvantages, and it is advanced as having a possible 
value in certain cases of reflex anuria, before recourse to the more drastic method 
of nephrostomy. 


ANATOMY 

Nerve-supply. — ^The kidney is supplied by nerve-fibres from both the 
sympathetic and the vagus, which run to the hilum on the surface of the vessels of 
the pedicle. Those from the sympathetic are derived mainly from the 6th dorsal 
to the 1st lumbar segments of the cord, though possibly some fibres come from 
as high as the 4th dorsal segment. There is no experimental indication of the 
function of the vagus, nor is there evidence of any direct effect of either vagus or 
sympathetic on the secretory cells. 

Blood-supply.— The vascular system of the kidney is peculiar. The arterioles 
from the vasa recta break up into a capillary plexus in the glomeruli ; these capillaries 
reunite into a second set of arterioles, which again break up into a second capillary 
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plexus around the convoluted tubules. The second capillaiy plexus drains into 
the venous radicles. Hence the capillaries of the glomeruli lie between two sets 
of arterioles capable of contraction and relaxation, 

RECENT WORK ON THE PHYSIOLOGY OF THE KIDNEYS 

There is evidence that the two sets of arterioles — afferent and efferent in relation 
to the glomerular capillaries — ^are independent and different in their response both 
to nerve stimulation and to drugs and hormones^ and that by their contracuon and 
relaxation they control the glomerular pressure which is the most important single 
factor in determining the output of urine. The capillaries themselves have not 
been shown to have any active contractile power. 

We may briefly summarize the work which has elucidated the behaviour of 
these vessels under different conditions. Most of this work has been done by 
perfusing kidneys with different concentrations of adrenalin. Low concentrations 
and high concentrations of adrenalin have different effects, and it appears that this 
is due to a difference in the reactions of the afferent and efferent arterioles. 

Richards and Plant^' showed that in low concentrations adrenalin caused an 
increase in the kidney volume and an increased flow of urine, and suggested that 
it did so by constricting the efferent vessels and thus increasing the glomerular 
blood-pressure. Later, in collaboratioa with Schmidt,^® Richards confirmed his 
theory by direct microscopical observation of the glomerular capillary tufts in the 
kidneys of frogs, perfused with different concentrations of adrenalin. With low 
concentrations, the number of patent glomeruli increased, and the glomerular tuft 
enlarged ; it became more densely congested with blood-cells, and the rate of flow 
of the cells through it was slowed. They concluded that this was due to constriction 
of the efferent arterioles. With higher concentrations there was a diminution of 
the number of patent glomeruli, of the lumen of the individual capillary, and of 
the number of patent capillaries in any one glomerulus j these effects they concluded 
were due to constriction of the afferent arterioles. It is also of interest to note 
that a decrease in the number of patent glomeruli is caused by stimulation of a 
lower dorsal sympathetic ramus, of the sciatic nerve, and by large doses of pituitrin, 
while increase in the number of patent glomeruli is caused by section of the lower 
dorsal sympathetic rami, by anoxtemia, by the diuretics sodium chloride (isotonic), 
glucose, urea, and caffeine, and by pituitrin in small amounts. The effectiveness 
of this mechanism is strikingly illustrated by an observation of Hayman and Starr^® 
that, whereas under the influence of caffeine all the glomeruli were patent, high 
concentrations of adrenalin might cause closure of all but lo per cent. 

Winton®" carried the investigation a stage further by perfusing isolated faeart- 
lung-kidney preparations with defibrinated blood containing varying concentrations 
of adrenalin, and recording the blood-fiow from the renal vein and the urine-flow 
from the ureter. With weak concentrations he found that in the majority there 
was increased flow of urine and decreased flow of blood. As a result of mathematical 
deductions as to the glomerular blood-pressure, he concluded that the effect on the 
arterioles was (i) dilatation of the afferents, and (2) constriction of the efferents. 
There were, however, two kidneys out of seventeen which behaved anomalously 
and showed a diminished flow of urine and a diminished blood-flow. With higher 
concentrations of adrenalin he found a diminished flow of urine and a diminished 

VOL. XSIV— xo, 94 
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blood-flow. He concluded that both the afferent and the efferent arterioles were 
constricted. He makes another interesting observation that the effect of adrenalin 
was antagonized by ergotoxin. 

The effect of nerve section and nerve stimulation has not been worked out 
in such detailj but in general is as follows (Fee^*^) : — 

1. Section of the nerves of the renal pedicle— increased blood-flow, increased 
kidney volume, increased flow of urine. 

2. Weak stimulation of the nerves of the pedicle— increase in volume of kidney 
and in flow of urine. 

3. Strong stimulation of the nerves of the pedicle— decrease in kidney volume 
and in flow of urine. 

Thus it appears likely that the afferent and efferent arterioles respond to nerve 
stimulation in the same way as to adrenalin 

In this work there are several points which may have some bearing on the 
problem of anuria. 

1. The important role played by the efferent arterioles in the control of glomer- 
ular pressure and the flow of blood through the glomeruH. 

2. The independence of action and difference in reaction both to drugs and to 
nervous stimuli shown by the afferent and the efferent arterioles. 

3. There appears to be a balance between the two systems of arterioles which 
varies in different kidneys. One is reminded of sympathetic-parasympathetic 
balance, which varies in different species, in different individuals of the same 
species, and in different emotional, reflex, and metaboHc states in the same indi- 
vidual. The difference of response of different kidneys to caffeine supports this 
conclusion. In all cases caffeine causes an increase in blood-flow through the 
kidney ; the diuretic effect is less constant — sometimes it is marked, sometimes 
absent. The explanation given by Verney and Winton^- is that, while in most 
cases the dilatation of the afferent vessels is greater than that of the efferent vessels, 
causing a rise in glomerular pressure, in those cases in which diuresis fails to occur, 
this is not the case, but both dilate equally. This inconstancy of behaviour marks 
aU experimental work on kidneys. On the clinical side it suggests an analogy with 
the rarity of reflex anuria compared with the frequency of its apparent exciting 
cause. 

The Anuria of Exercise. — It has been shown^'* that anuria occurs during 
severe muscular exercise in spite of a marked rise of blood-pressure. 

The Influence of Hormones. — ^Theobald and Verney^^, working with 
kidneys which had been completely denervated, caused inhibition of water diuresis 
by afferent-nerve stimulation. They advance reasons for thinking that the effect 
is produced on the arterioles by a hormone liberated by nerve stimulation. They 
believe that this hormone is not adrenalin, but may be post-pituitrin, which is 
weU-known to have a similar inhibiting effect on water diureses. The effect is not 
due to lowering of blood-pressure. They suggest that the anuria of exercise may 
also be due to a hormone. 

Reabsorption in the Tubules. — ^Dimcan Morison-^ states that in hydro- 
nephrosis the contents of the renal pelvis are constantly being changed. If 
glomerular filtration is still going on there must be some process of re-absorption. 
He investigated the nature of this re-absorption by introducing various dyes and 
Indian ink into the pelvis, and obstructing the ureter. He found that there are 
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two routes of re-absorptioUj by the lymphatics and by the tubules. If foreign 
substances, and even particulate substances such as Indian mk, can be absorbed 
by the cells of the convoluted tubules, it would appear probable that not only water 
and threshold substances, as usually believed, but non-threshold substances also 
in fact, the entire glomerular filtrate — can be re-absorbed when there is obstruction 
to the outflow &om the tubules. There are other experimental indications that 
this may be the case. 

The Effect of Ureter Pressure.— If the ureter pressure is gradually raised, 
there is at first no decrease in the flow of urine, but if it is progressively raised 
beyond a certain point, usually about to mm. of mercury, the output of urine falls, 
and finally ceases when the ureter pressure reaches 20 or 30 mm. of mercur}'. 

The Effect of Venous Obstruction.— Partial venous obstruction produces 
a congested kidney with a dimini shed blood-flow and dimimshed output of urine. 
The engorged venules press upon the urinary tubules and obstruct them, thereby 
raising the urine pressure (Winton^®). As with the ureter pressure, there is a , 
critical pressure below which an increased venous pressure has no effect on the 
flow of urine. This critical point is the same for both venous pressure and ureter 
pressure. Moreover, in partial venous obstruction, increase of ureter pressure 
has no eflfect on the urine flow unless the ureter pressure exceeds the venous pressure. 

These observations suggest that in the normal unobstructed kidney there is 
a certain intrarenal pressure acting in all directions wit h i n the capsule of the organ, 
and tending to obliterate the tubules, thus offering a certain constant resistance 
to the production of urine. The raised intrarenal pressure associated with oedema 
or engorgement may be an important factor in producing the oliguria which occurs 
in certain diseased conditions of the kidneys (Winton-*). It seems to me that this 
conception of intrarenal pressure may be the key to the problem of anuria. 

The Factors which Influence the Output of Urine. — ^From the above 
considerations, it is now possible to obtain a faith' clear picture of the factors deter- 
mining the output of urine. They are ; — 

1. The Urine Pressure. — ^This is normally nil, but may rise as a result of partial 
or complete obstruction of either the meter or the tubules. Obliterative pressure 
on the tubules is one of the effects of venous obstruction. 

2. Changes in the Secretion-reabsorption Activity of the Tubule Cells. — ^We still 
lack precise knowledge of this activity, but it would appear probable that it depends, 
like that of other secretor}' processes, on the blood-supplj' of the cells. There are 
also indications, previously discussed, that it is modified by the urine pressure. 

3. The Blood-pressure in the Glomerular Capillaries. — ^This pressure, less the 
osmotic pressure of the serum proteins and the mine pressme, is the effective 
filtration pressure. It is increased by: (a) Rise in general blood-pressure,' 
(b) Relaxation of the afferent arterioles ; (c) Contraction of the efferent arterioles. 

4. The Area of the Capillary Bed from which Filtration is taking Place. — This 
depends on the state of contraction or relaxation of the afferent and efferent arterioles, 
and on general blood-pressure. In a kidney under normal conditions only a small 
fraction of the glomerular capillaries is open to blood-flow ; the number is greatly 
increased during dimesis, and under other conditions it may be diminished. 

5. The Osmotic Pressure of the Colloids in the Plasma of the Blood Contained 
in the Glomerular Capillaries. — It is probable that if any change occms it is of so 
slight a degree as to be negligible in its effect on urine filtration. 
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Causes of Anuria.— If we apply this conception of the production of urine 
it is evident that there are several possible causes of anuria. ’ 

1. Urine PreriMre.— Increased urine pressure caused by obstruction of the 
ureter or the tubules. Obstruction of the tubules is a result of venous obstruction, 
and we may assume that it is also a result of a rise in intrarenal pressure due to 
oedema of the renal parenchyma. 

2. Arterial— {a) Marked fall of general blood-pressure; (b) Contraction of 
afferent arterioles. 

3. Venous . — Obstruction of veins. 

Hypothesis as to the Nature and Causation of Reflex Anuria.— Bearing 
in mind that the evidence is in favour of a congested kidney in reflex anuria, it is 
possible that the sequence of events may be thus : Spasm of one ureter in response 
to impaction of a stone sets up afferent nervous impulses which, either by direct 
reflex action or by release of some hormone substance, cause vascular changes in 
the other kidney, an alteration in capillary permeability, and an exudation of fluid 
into the renal parenchyma ; the raised intrarenal pressure obstructs the tubules 
and raises the urine pressure opposing filtration ; at the same time it causes partial 
obstruction to the venous outflow so that the kidney is congested with blood. 
Contributory factors may be : (i) Lowering of general blood-pressure ; (2) Abnormal 
leak of urine back through the tubules into the blood-stream, as a result of increased 
urine pressure. 

Such a tentative hypothesis, while it is of no value in itself without proof, 
may be of some value in suggesting lines of attack on the subject. It brings reflex 
anuria into some relation with toxic anuria (in which the kidneys are congested 
and cedematous, and have on occasion been restored to function by release of intra- 
renal pressure by decapsulation), and with those cases of anuria following urethral 
or ureteral instrumentation which are variously classified as toxic and reflex. 

It is possible of course that reflex anuria may be of varied types, and that in 
some cases the anuria may be due to a reflex vascular spasm. 

Another interesting possibility is suggested by recent work on pyeloscopy. 
It has been shown that the calices and pelvis have a regular cycle of diastole and 
systole, and that during the diastole of a cahx the connecting channel between calix 
and pelvis is completely shut. Spasm of the circular muscles of these channels or 
of other portions of the upper urinary tract may be caused reflexly by disease of 
the gall-bladder, appendix, or viscera having an associated nerve-supply, and may 
disappear when the diseased organ has been dealt with (Jona,-®’ ®®). This suggests 
the possibility that the suppression of urine from the unobstructed kidney in reflex 
anuria might be due to an intense reflex spasm at the pelvi-ureteric junction or the 
necks of the calices. 

The value of ureteric catheterization is now well recognized ; it may be ±at 
it drains urine pent up above such a spasm. It was suggested many years ago by 
Essex Wynter, though never published by him. 

SUMMARY 

I. The nature of the problem of reflex anuria is stated, and a brief review of 
the history of the controversy is given. The conclusions reached are, firstly, that 
the unobstructed kidney which is the subject of reflex anuria may be free from gross 
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disease, and secondly, that the ‘ vascular cramp ’ theory of reflex anuria fails to 
account for the observed fact that the unobstructed kidney is swollen and congested. 
There are certain objections to the theory that the anuna is due solely to lowering 
of blood-pressure. It is pointed out that a record of the blood-pressiure in all cases 
of reflex anuria would help to solve the problem in its clinical aspect. 

2. Two cases of.anuria are reported. While neither of these can be certainly 
put in the class of reflex anuria, they both present unusual and interesting featur^. 
In the first case the obstructed kidney showed as a very dense shadow in the radio- 
graph, presumably on accoimt of its congestion. The contralateral kidney was 
probably functionless. The ureteric calculus which was subsequently passed did 
not show in the radiograph. The symptoms of anuria were early in their appear- 
ance. Restoration of the flow of urine, probably due to passage into the bladder 
of the stone blocking the meter of a solitary functional kidney, followed the admims- 
tration of intravenous saline. 

In the second case complete anuria followed nephropexy' ; both kidneys had 
previously been proved to be functioning perfectly. The cause was probably 
partly obstructive and partly infective. The symptoms were unusually early and 
severe. Restoration of the flow of urine and relief of symptoms followed a 
combination of intravenous glucose, a spinal anesthetic, and bilateral ureteric 
catheterization. 

Spinal anesthesia is put forward as a rational therapeutic measme worthy of 
trial in cases of reflex anuria. This applies whatever its etiology', since the afferent 
path at least must be a nervous one. 

3. There has been a considerable amount of experimental work done by 
physiologists in the last few years dealing with the blood-supply of the kidneys, 
its response to humoral and nervous influences, and the effect on the secretion of 
urine of these changes in blood-supply, and of changes in the urine pressme. This 
work has an important bearing on the problem of anuria, and does not seem to 
have been noticed in the smgical literature. Winton’s conception of intrarenal 
pressure in particular is full of possibilities, and requires further work. A short 
summary of this recent physiological work is given, and a tentative explanation of 
reflex anuria is suggested. 

I vish to express my thanks to Sir Alfred Webb-Johnson and to Mr. G. F. 
Grant Batchelor for permission to report the cases under their care, and for their 
encouragement and helpful suggestions and criticism, and to Dr. F. R, Winton, 
whose fine work has led to a new conception of renal phy'siology', for giving me the 
benefit of his expert knowledge and criticism. 
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The etiology of gastric and duodenal ulceration, together with certain aspects of 
its prognosis under varieties of treatment, medical and surgical, is still the subject 
of controversy throughout the world. The hterature abounds with accounts of 
the relative merits of medical and surgical treatment, and the Continental surgeons 
vie with their British colleagues in arguing the case for radical as against conserva- 
tive surger^i. Meanwhile, thousands are suffering from this disease with imperfect 
treatment of one sort and another ; and more recently the advent of histidine has 
raised the hopes of many, although observers in some hospitals have found it to 
be uncertain in its results. 

The literature of duodenal ulceration is extensive, and there would be little 
excuse for adding to it, unless one had some definite contribution to make towards 
the solution of the problem of its treatment. The series of cases whose treatment 
and observation forms the subject of this paper is a large one, consisting of 2500 
consecutive cases, all treated at the same clinic ; and all treated surgically, though 
by various methods, either by or under the personal supervision of the authors of 
the paper. While this clinic is in India, a cormtry with special conditions which 
influence the course of disease, and with a village population the nature of which 
prevents in many cases a satisfactory follow-up of patients, it is hoped and believed 
that the findings from these cases will prove to be of value in the search for truth 
which it is incumbent upon all surgeons to prosecute. If it can help to decide 
what is still a vexed question — namely, what is really the best treatment for duodenal 
ulcer, and whether that treatment should vary according to the condition of the 
ulcer, or should be standardized — ^it will have achieved its object. It is hoped, 
therefore, that lessons learned in India may afford a definite contribution to the 
knowledge in possession of stu-geons in other parts of the world. 

In South India, so-called peptic ulcer is very common — six hundred times as 
common as in the north. Probably five in every thousand of the adult population 
of Travancore suffer from duodenal ulcer; gastric iJcer is not nearly so frequent 
an occurrence. On one occasion, one of us (T. H. S.) operated on five brothers, 
all of whom were suffering from ulcer of the duodenum. But even in the State 
of Travancore, comprising the southern 200 miles of the West Coast of India, the 
^stribution of peptic ulcer is not imiform. In the extreme south of the State it 
is comparatively rare ; on the sea-coast it is less common than inland ; and in the 
northern, and especially the central, half of the country', it is very prevalent indeed. 

Dr. S. H. Pugh, at Neyynor Hospital, S. Travancore, was the first surgeon 
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to perform gastro-jejunostomy for, duodenal ulcer in South India ; this he did 
against the advice of his medical colleagues, who protested against surgical treat- 
ment for dyspepsia. A similar experience befell Major Bradfield in Madras (now 
Surgeon-General) a few years later. But both these surgeons justified themselves, 
and to-day surgeons of the Madras General Hospital are operating on hundreds 
of these cases every year, while in Travancore over 600 operations for duodenal 
ulcer are performed annually. 

The observations in this paper are based on an experience of 2500 cases of 
duodenal ulcer, operated upon by various methods during the last ten 3'ears at the 
Neyyoor Hospital. While the follow-up of many of these cases is of necessity 
imperfect, so many of the patients having been poor and uneducated villagers, yet 
there are few hospitals where such a large continuous series of cases is available j 
and more than 600 cases have been followed up and personally examined. 

PHYSIOLOGY 

The stomach when considered physiologically is usually regarded as divided 
into foiu: portions (see Fig. 181) : — 

1. The cardiac portion, the glands (tubuloracemose) of which secrete mucus ; 
oxyntic cells are frequent, and a certain amount of the acid secretion of the stomach 
is done here. 

2. The fundus, in which there are (a) short tubular glands lined with ‘ central ’ 
cells which appear granular and are said to secrete pepsin, (b) lateral (oxyntic) cells 
which have a prolongation of the tubule into them, and secrete acid. The major 
portion of the acid is secreted in the fundus. 

3. The ‘ gastric pathway ’ or small curvature and pre-pyloric portion. Here 
there are no oxyntic cells ; the mucous membrane is less mobile ; lymphoid nodules 
are numerous ; and mucin is secreted abimdantly. The glands are long and 
tubular, and are formed of cells of one kind only, supposed to secrete pepsin, and 
probably also secreting an acid-producing hormone. 

4. The pyloric antrum, containing cells which secrete mucus and long tubular 
glands secreting pepsin. The secretions from the pyloric antrum are said to 
produce the anti-anmmic factor j and anaemia of the microcytic hypochromic type 
is a recognized complication of operations such as Polya’s gastrectomy in which 
the pyloric end of the stomach has been removed, and is not a common complica- 
tion of gastrectomies in which the pyloric antrum is left, the middle portion of 
the stomach being removed. Conflicting reports have been made of this question 
of anaemia, and Morley^® states that anaemia is rare after Schoemaker’s operation, 
in which it is just this pyloric portion that is removed. Gordon-Taylor^® reported 
a high rate of ansmia— 44 per cent of cases— after gastrectomy, while Lake^' in 
a similar series found anaemia to be very rare. 

The results of our operations seem to show that if a portion of the pyloric 
antrum is left, gastrectomy is not followed by secondary ulceration of the gastro- 
jejunal type, and this important result makes it worth while preserving the pyloric 
antrum whenever it is possible to do so. Further research is required as to the 
question of anemia ; but it is certain that Addisonian anemia is rare after gastrec- 
tomy, and the usual microcytic type can be so easily relieved by the admimstration 
of ferrous salts that it is not a very serious consideration. 
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PATHOLOGY 

The duodenal ulcers of South-west India show certain atypical characteristics , 
nevertheless the proportion of gastro-jejunal ulceration after gastro-enterostomy in 
our series of cases is exactly the same as it is in similar series collected elsewhere 
(see especially Garnett Wright’s series reported in the British Journal of Surgery, 
1935, xxiij 433). This would indicate that the lesion is essentially the same as it 
is in other countries \ but the fact remains that there are certain features of our 
cases which are by no means typical. 

The most striking feature is the rarity of perforation ; in our series of 2500 
ulcers, only 4 cases of perforation were seen. Haemorrhage also is very rare. 
These exceptional features are consistent with the known and very striking tendency 
of the Indian abdomen to chronic rather than acute adments. Chronic appendicitis 
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ViG. 178.— Pj'iorus from two cases of early duodenal ulcer. A, Three months* historj' — slight duodenitis ; 
B, Eight months’ history' — marked duodcmiis with small healed ulcer. (Xarural Size.) 


is verj' common, and acute appendicitis is rare ; only 20 cases were recorded at 
Ne)70or last 3'ear out of 3000 major operations, whereas over 200 cases of chronic 
appendicitis were operated upon. Similarly, duodenal ulcer tends to be chronic 
rather than acute ; and, together \rith the rarity of perforation, we have noticed 
the e.vtreme frequency of large cicatrized masses of scar tissue, with stenosis of the 
duodenum and a tremendously dilated stomach. We see this condition in over 
40 per cent of all ulcers of the duodenum or pylorus in South India. 

As far as the histologj' of the stomach is concerned, there is a great prevalence 
of changes in the mucosa at a distance from the ulcers, obviously indicating a 
common pathological change throughout a great parr of the stomach, of which the 
ulcer itself is but a local e.xaggeration. In ±e earliest stages {Fig. 178) there is 
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found at the pylorus, especially on the duodenal side thereof, a congestion of the 
mucosa which indicates a duodenitis, and which chnically is associated with pyloric 
spasm, hunger pain, gastric hyperacidity, and in fact is indistinguishable from a 
case of definite duodenal ulceration. 

In several of these cases multiple small superficial ulcers in the pyloric region 
have been found at .the time of operation, but they are of early occurrence and 
apparently heal up in a few months as the simple duodenal ulcer develops. At 
a considerable distance from the pylorus there is an increase in the size and fre- 
quency of lymphoid nodules and the mucous membrane shows an aggregation of 
lymphocytes ; occasionally this is very dense and continuous throughout the gastric 
mucosa, which is (with the entire submucosa) densely infiltrated with round cells. 
The glands of the mucosa are distorted, the tubules short and filled with cells. 
Lymph nodules in the worst, cases showed areas of necrosis in their centres, sugges- 
tive of small abscesses ; possibly the breaking down of one or more of the lymphoid 
follicles in this way is the actual determining factor in starting an ulcer, and is 
almost certainly the process by which the multiple ulcers are formed. 

Thus it appears that a chronic gastritis and/or duodenitis is the precursor of 
ulcer. This finding is in accordance with that of Aschner and Grossmann, of 
New York, Konjetzny,^ Puhl, etc.^ (See also Carswell,^ Faber'* ; Hurst and Stewart 
are of different opinion, but on negative grounds — Gastric and Duodenal Ulcery 
p. 56.) 


ETIOLOGY 

The various theories put forward in recent books upon the subject will be 
summed up as headings only : — 

1. The ulcer diathesis,^ said to be of two kinds, gastric and duodenal.® 

2. The acid factor, said to be a cause of ulceration by Bolton’ and Hurst,® but 
a result of it by other writers. 

3. The neurogejnc factor (Cushing, Rokitanski), sometimes doubtless a predis- 
posing cause. 

4. The toxic factor (Rosenow,® Wilkie’®). 

5. The embolic factor, of doubtful significance. 

6. The dietetic factor. 

The Dietetic Factor. — Much has been written about the first five factors, 
but the dietetic factor has received little attention, and in a recent massive work is 
dismissed in three fines as an “ accessory factor ”. It is undeniable, however, 
that diet has a very large influence on the incidence of duodenal ulcer, and is more 
than an accessory as far as South India is concerned. The distribution of duodenal 
ulcer in Travancore {Fig. 179), where the part of that country with the densest 
population (the southern one-third) is that which has the lowest number of cases 
of ulcer, seems to point to a dietetic cause, as does the fact that the disease is far 
commoner in those parts of India where tapioca is eaten. It is an interesting fact 
that the TinneveUy district of S. India, which used to be almost free from duodenal 
ulcer, has recently adopted the habit of eating tapioca-root, and is now producing 
a continually increasing number of cases of ulcer {Fig. 180). 

Starting in 1927, Sir Robert McCarrison” made experiments on rats, feeding 
them on diets obtained from Madras and Travancore respectively. 
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1. Of rats fed for 675 days on Madrassi diet — ii-i per cent developed gastric 

fleer, j I j 

2. Of rats fed for 675 days on Travancore diet— 277 per cent developed gastnc 

ulcer and ii-i per cent developed a severe duodenitis. 

3. Controls, well-fed rats— no cases of ulcer. 

The ulcers in the rats which were fed on the Madrassi diet were in the 
synamous or proximal portion of the stomach ; those with the Travancore diet 
developed ulcers in the distal or mucous portion of the stomach. 



niuCi 


Fig. 179. — .Map of Travancore, showing Xeyj-oor in ihe south; the crosses represent the areas 
from which peptic ulcer cases come. 


This is in conformity with our clinical experience that gastric ulcer is relatively 
far more common in the Madras district than it is in Travancore, where duodenal 
ulcer outnumbers the gastric v^arietj' by 30 to i. 

In the rats fed nith Travancore diet (tapioca, rice, chillies, pepper, and a little 
fish) the stomachs were dilated, the mucous membrane frequently congested, 
esped^y in the region of the p}donis, and some cases had shallow ulcers in 
this situation. The duodenmn was often markedly congested, and there was 
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round-celled infiltration of many of the glandular organs, with occasional small 
hemorrhages. The interesting thing about these observations is the fact that they 
correspond closely with the microscopic appearances we have seen in patients 
suffering from duodenal ulcer in Travancore. One is forced to the conclusion 
that the high incidence of duodenal ulcer in Travancore is due to the diet of the 
country, especially of the poorer classes, and that the ulcer itself is but a local 
manifestation of a general change in the tissues brought about by dietetic factors. 12 
What is the dietetic factor at fault, and how does it produce its effects ? 
a. The acid factor. The acidity, as obtained from fractional test-meals, of the 
South Indian, whether suffering from gastric or duodenal ulcer or not, is certainly 
slightly higher than what is considered normal in the west, except when he has 
gastritis, in which case acid is often low, and mucus content very high. 



Fig 180 — Map of India showing incidence of peptic ulcer. The deeply shaded portion represents 
Travancore and Cochin and South Malabar, where the diet is mainly tapioca root and nee, and the 
medium shading represents the Madura and Tinncvelly districts and East Madras Presidency, where 
nee is the staple food supplemented by gram and other grains. In this area peptic ulcer is common, 
but not as common as in Travancore. The oblique shadmg represents the remamder of Madras 
Presidency, where the diet is more varied and peptic ulcer less common. The stippled patches represent 
the wheat-growing areas, where duodenal ulcer is very rare. 

b. The nervous factor and c. The embolic factor need not be considered in a 
country where half the time of most people is spent in watching the rice grow, 
and where such ulcers as do develop practically never bleed. 

d. Trauma may, however, play some part. The highly spiced hot food, con- 
taining fibrous stringy vegetables, must inflict on even the most robust of stomachs 
some measure of trauma. But the general irritating nature of the South Indian 
diet is much the same in various parts, although the incidence of duodenal and 
gastric ulcer varies so much from one part to another ; so we have to look further 
than trauma for the real effect of the diet as an ulcer-producing agent. 
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e. Vitamin deficiency. The great majority of our ulcer patients Eve on tapioca 
and rice, an almost exclusive carbohydrate diet with but little vitamin. Meat and 
fish are rarely taken ; milk, eggs, and most fruits ^e luxuries used oifij’’ by the 
well-to-do, who are not typically the class of case with peptic ulcer. Vitamins A, 
B, and C are especially deficient in the Trav'ancore poor man’s diet ; and it has 
already been mentioned that this community has duodenal ulcer at a rate of 
incidence six hundred times greater than is the case in the Northern Punjab, where 
the people are said to have one of the best balanced diets in the world. In 
Travancore itself, peptic ulcer is infiiutely more common in the central part of the 
State, where tapioca and rice form the staple diet, than in the southern portion, 
where a larger variety of vegetables, with rice and little or no tapioca, is eaten. 
One of us (I. M. 0 .) investigated the records of the State Troops of Travancore, 
who live in barracks with a well-controlled diet. In the last five years there have 
been only two (unproved) cases of duodenal ulcer among them ; yet these same 
men come from villages where there is an incidence of duodenal ulcer of something 
like I per cent of the population. (In a hospital on the sea-coast, where we act as 
consulting surgeons, it has been noted that aU their peptic ulcer cases come from 
the coolie population working in the fields inland ; ulcers are very' imcommon 
amongst the fisher folk who live by the sea and get a lot of fresh fish to eat.) 

The function of vitamin A is “ to maintain the functional integrity of the 
cells covering body surfaces, thereby preventing invasion of the organism by 
microbic agents ” (McCarrison). 

“ One of the &st demonstrable changes in avitaminosis is an alteration in the 
distribution of bacterial life within the lumen of the intestinal tract. The bacteria 
ingested by ±e mouth are not destroy'ed in the usual manner, but remain viable 
for many hours. . . , There is a gradual and progressive loss of the power of the 
body surface to control microbic life” (Lloyd Amald). 

These two extracts are sufficient to show that the high incidence of duodenal 
ulcer in Travancore is very likely due to vitamin — especially vitamin A — deficiency. 
This, by lowering the defences of the gastric mucosa, leads to an invasion of it by 
baaeria, and a chronic gastritis and duodenitis. The rupture of small abscesses 
in the lyanph-foUides leads to ulcer formation, and the ulcers thus formed, if con- 
tinually irritated by' a highly spiced diet, refuse to heal but become chronic. This 
would seem to be the etiology' of South India ; and it is at least possible that 
ritamin deficiency is responsible for far more gastric and duodenal ulceration than 
has hitherto been supposed. 

Chronic appendicitis — probably' having a similar etiology — is very' often associ- 
ated with the duodenal ulceration ; in nearly every case we operate upon in Neyyoor 
appendectomy is performed as a routine procedure ; 73 per cent of all cases show 
some tenderness in the appendix region at the time of clinical examination. 


EXAMINATION OF PATIENTS 

The usual and obvious points, of history', etc., will not be mentioned. We 
now make the following examinations as a routine, not so much for diagnostic 
purposes as to indicate the line of treatment. 

Test-meal.— Very high acidity, especially if this is maintained for some timp 
is an mdication for gastrectomy of the Finsterer ty'pe : a large portion of the acid- 
secreting area of the stomach being thus removed. 
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Ordinary high acidity may be met with in a case in which the pylorus is 
stenosed, and in that case is no indication for gastrectomy as against gastro- 
jejunostomy, for we have found that a case of stenosis of the pylorus is best dealt 
with by gastro-jejunostomy. A low acidity may mean in some cases a chronic 
gastritis, of significance from its indication of a rigorous medical treatment during 
convalescence ; a very low acidity (especially if coupled with a loss of appetite) 
being characteristic of mahgnancy. 

X-ray Examination. — This is best carried out by the surgeon himself with 
a fluorescent screen, as the combination of vision with palpation gives him more 
information than a series of photographs taken by another person, except in certain 
cases in which the visibility of a crater and its persistence in successive radiographs 
are of importance for the diagnosis. 

1. The size, position, and mobility of the stomach, and the activity of its 
peristaltic waves, may all be noticed, together with any irregularities it may possess. 

2. The filling of the duodenal cap and its irregularities can be compared with 
any tenderness that is noted. At the same time the patient can be turned round, 
and notches in the shadow of the stomach or duodenum not visible in the antero- 
posterior position may be seen, and compared with local tenderness. 

3. The time of emptying is important as a deciding factor in determining 
what operation should be done. Putting it broadly, we have found that the type 
of duodenal ulcer which is definitely tender on palpation but which is associated 
with rapid emptying of the stomach is best treated by a gastrectomy of the Finsterer 
type, especially if it is also associated with hyperchlorhydria ; if treated by any 
other surgical method a jejunal or gastro-jejunal ulcer is very likely to be the 
sequel. If, however, there is delay in emptying the stomach (especially if that 
delay, with a liquid barium meal, is over six hours), the case will probably do well 
with a gastro-jejunostomy, unless acidity, as found by the fractional test meal, is 
very high, 

TREATMENT 

Under many circumstances, peptic ulcer is a medical condition. In early 
cases, and where circumstances permit, a course of medical treatment is indicated 
before resort to surgical measures. 

But for the Indian villager — and nearly all of the cases considered in this 
article are of that type — medical treatment is out of the question, or was until the 
recent days of histidine. Certain articles, such as tapioca or chiUies, can be for- 
bidden ; but there is no guarantee that he will ever obtain the articles necessary 
to balance his diet, or that he wiU submit to a rigid regime when he is once outside 
the walls of a hospital. To most Indian villagers, food means curry and rice, and 
the problem before us is to fit his stomach for the curry and rice which he will 
almost certainly put into it when he goes out of the hospital. It has therefore 
come about that in our clinic at Neyyoor we have almost umversally resorted to 
surgery in the treatment of gastric and duodenal ulcer. ^ 

GASTRO-ENTEROSTOMY 

At first, gastro-jejunostomy was our routine procedure, but as time goes on 
we have seen, in common with surgeons elsewhere (though often independently 
of them), that there are definite indications for other operations. Throughout our 
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experience, however, gastro-enterostomy has remained the operation of choice for 
cases where there is definite stenosis of the pylorus, with a healed or quiescent 
duodenal ulcer, and without any exceptionally marked hj^perchlorhydria. 

Causes of Failure after Gastro-enterostomy 

Out of the two thousand and odd cases in which gastro-entcrostomy has been 
done by us during the last ten years, we have had two main classes of failure. 

The first class is those in which the pylorus mas not stenosed 3 the ulcer was 
therefore not short-circuited, and food (often of an irritating nature) continued to 
pass the pylorus. In 5 per cent of all cases followed up, the persistence of the 
duodenal ulcer, and its irritation by food and gastric juice, led to continued pain 
and symptoms. 

In these cases, we carried out a resection of the pyloric antrum—and some- 
times of the duodenal ulcer itself— and thus converted the gastro-enterostomy into 
a Billroth II. The results of these cases were often very striking, a system of 
one-way traffic being thus introduced, and allowing the duodenal ulcer, if it was not 
excised, to heal. For some years we found that this type of secondary' operation 
was very satisfactory, and in 1934 one of us (T, H. S.) reported that “ a recurrence, 
or gastro-jejunal ulcer, has never been observed ” in these cases. Since then, 
however, we have had to operate for gastro-jejunal ulcer on two patients who had 
previously had operations of the Billroth II type.* Out of 63 cases of this order, 
we have to report these two cases of gastro-jejunal ulcer, although the first 56 
cases had been free from ulceration after a secondary Billroth II operation. The 
remedy for this class of failure is to perform a suitable gastrectomy for cases of 
duodenal ulcer with permeable pylorus, especially if there is also high acidity. 

The second class of failure is seen in cases who are indiscreet in their diet at 
an early stage. It is this category which includes most of the cases of gastro- 
jejunal ulceration. Some of the less civilized of our patients have been known 
to escape from the hospital seven or ten days after their operation, and, going to 
a coffee-shop, to order a meal of cuny' and rice. Sever^ times we have seen 
e.xtremely early development of gastro-jejimal ulcer — ^in one case (No. 2300) in 
eleven days after the primarj' operation a well-marked ulcer was foimd at the 
anastomosis. 

Other causes of trouble after gastro-enterostomy are as follows, and each of them 
bears an indication for the careful performance of the operation in the right wav, 
rather than for the performance of some other operation instead. 

1. Use of improper suture material. A certain Government Hospital in South 
India was in the habit, some years ago, of using a silk suture for the gastric mucosa 3 
several cases whose gastro-enterostom}' had been performed there came to us later 
with symptoms of gastro-jejunal ulcer. Of these, two were found to have ulcera- 
tion (Nos. 1736 and 1S09 in Table III ) ; the remainder, some six or seven cases, 
had no ulcers, and recovered completely after we had removed the silk thread 
through a small incision in the stomach. 

2. In a few' cases gastro-jejunal ulcer was due apparently to a stoma placed 


bv T recurring after Billroth 11 operation, one was done 
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improperly. The stoma must reach the greater curvature, or it may allow an 
accumulation of food in the stomach in front of it, with consequent dragging on 
the stoma itself owing to the weight of the imperfectly emptied stomach. 

3. If there is hterally ‘ no loop’ on the proximal end of the jejunum, the 
stomach may be held up in an unnatural position and the anastomosis dragged 
upon, with a resulting predisposition to ulcer in its neighbourhood. 

4. Performance of gastro-enterostomy in a case without duodenal ulcer, but 
perhaps with chronic gastritis or high acidity, is inexcusable, and is only mentioned 
here for the sake of completeness, as being a cause of trouble later. 

5. The stoma may be too large or too small. We have found the best average 
to be two and a half inches ; if the stomach is very dilated, the stoma should be 
longer, as it will contract when the stomach contracts. 

6. The loop for a gastro-enterostomy should not, as is well-known, be too 
long, or regurgitant vomiting may occur ; it is best about two to three inches, but 
may be far longer in a Polya gastrectomy. 

7. We have had two cases of recurrent ulcer owing to the gastro-enterostomy 
having been performed (at other hospitals) the wrong way round. Such a thing 
is by no means unknown in Britain. 

Complications of Gastro-enterostomy 

Acute Complications. — These are so well-known that we only wish to record 
here the routine treatments which we have found effective. 

1. Acute Dilatation of the Stomach . — This is always heralded by a fairly sudden 
rise in pulse-rate. Any patient whose pulse rises rapidly has a stomach-tube 
passed at once, and the stomach washed out. In severe cases, the patient can be 
turned on his face and the tube left in position for some time. In addition to 
reheving acute dilatation, the stomach-tube may reveal a haemorrhage or an excess 
of bile in the stomach, either of which may cause distress and a rise in pulse-rate. 

2. Hcemorrhage . — ^The stomach is washed out, and 30 min. of adrenalin solution 
in an ounce of water is run in. Morphia and hffimoplastin are injected, and the 
patient laid fiat. 

All our cases of haemorrhage in recent years have responded well to this treat- 
ment, and the only ones who have died (two) are those who have had an immediate 
second operation to stop the hemorrhage. If such an operation is performed, the 
hemorrhage is usually not seen, having stopped at the time of operation ; and if 
the patient does not die as a result of the second operation, he may bleed again 
when reaction sets in. If transfusion is to do good, it must be done before the 
patient is too weak. It is usually unnecessary in these cases. If the stoma is made 
parallel to the main vessels in the stomach (i.e., transverse to its long axis) and if, 
when the mesocolon is sewn to the stomach waU the principal vessels in the neigh- 
bourhood are included in the five or six interrupted stitches required, fatal bleeding 
will hardly ever occur. 

3. Lung Complications.— Ths.SQ are often avoided by giving pneumococcus 
immunogen before operation in all cases whose chest is not absolutely sound. If 
pneumonia develops, full doses of ammon. carb. and ipecac, are surprisingly well 
tolerated by a recently operated stomach, and save many patients from severe 
limg compH cations. Carbon dioxide inhalations soon after operation are a good 
prophylactic. 
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4 Vomitmg.—'VoTmtingt besides that which is associated with dilatation of the 
stomach, is somemnes due to the unwonted presence of bile in the stomach, which 
has been for a long time unused to its presence owing to pyloric obstruction. Many 
of these cases are relieved by a stomach-tube and wash-out, followed by the 
administration of an add mixture (15 min. of dilute sulphuric or hydrochloric 
add in 2 oz. of water) from time to time. Sodium bicarbonate makes them worse, 
for it is the alkaline bile to which the stomach objects. Frequent drinks of water 
are almost invariably good, and the total withholding of fluids so often advocated 
is often very harmftil. 

If the vomiting is due to a Unk in the small intestine, as is occasionally the case, 
a secondary operation may have to be performed, but this should not be under- 
taken unless it is clear that there is a definite obstruction — something more, that 
is, tha n a mere dilatation of the stomach. The vomiting of more than 3 pints of 
fluid in twenty-four hours is generally considered as an indication for secondary 
operation ; the experienced surgeon will generally be guided by his clinical instinct 
to see that the vomiting is due to a definite obstruction, either from a kink or at 
the anastomosis. 

Whether this obstruction is due to a kink in the small intestine or to cedema 
of the anastomosis, the treatment is the same — pass a nasal stomach-tube, and 
guide it beyond the obstructed place. Fluids, and the vomited gastric contents, 
can be introduced through this as required. Only if the original operation was 
technically wrong (e.g., long loops requiring entero-anastomosis) will more operative 
interference than the guiding of this tube be required. 


Table J.— Results ik 635 Duodenal Ulcer Cases Followed-up and 
Personally Examined, 1925-35 
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71 5 

1 62 , 

i 10 

1 

64 1 

10 

47 1 
75 

6 

I 

I ^35 

j 100 


i.ic ...Rii piuporouH 01 painiui compUcaDons dunnE the first ' 
cases settle dmsTi and cure themselves, some doubtless with alfcahs or diet ' 
t 16 prosed, 12 suspected. 


Late Complications. — 

1. Adhesions causing Obstruction, 

2. Intussusception of Small Intestine through the Anastomosis. — These are rare 
complications, the possibility of which must be borne in mind, and the treatment 
for which IS operation. In 2500 cases, we have had one case of intussusception 
and several of adhwions ; but both are very rare, and by far the commonest 
compheauons are (3) and (4). 
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3. Recurrence of Pain, and Non-healing of Original Duodenal H/cer.— This has 
already been dealt with under the hea'ding of ‘ Treatment and is nearly always 
satisfactorily treated by the simple operation of removing a segment of the stomach 
and converting the original operation into a Billroth II. A portion of the pyloric 
antrum should be left, as the mucin it secretes is apparently of beneficial effect in 
preventing subsequent ulceration. If, however, recurrent ulceration of the'gastro- 
jejunal order does occur, which it did in one of our 63 cases, conditions will still 
allow a more radical resection of the stomach of the Finsterer type to be performed. 

4. Gastro-jejunal Ulcer. In 445 cases, all followed-up by a personal exam- 
ination of the patients, this complication occurred in 28, of which 16 were proved by 
operation to have gastro-jejunal ulcer, and in 12 it was strongly suspected. Though 
various observers have reported percentages varying from one to rwenty,!^ this 
figure of 6 per cent is about the average, and exactly agrees with Garnett Wright’s 
estimate.^* 

In our own series of 2500 cases, we have dealt with 35 of our own gastro- 
enterostomy cases for gastro-jejunal ulceration. But some of our cases have no 
doubt been operated on elsewhere, and we, on the other hand, have operated on 46 
cases whose first operation was done in other hospitals. Eighty cases of gastro- 
jejunal ulcer among 2500 of gastro-enterostomy is a percentage of only 3 ; whether 
the true figure is 3 or 6, in any case gastro-jejunal ulceration is the most common 
and the most feared of all complications of gastro-enterostomy. 

ETIOLOGY OF GASTRO-JEJUNAL ULCER 

Excluding such cases as are due to technical errors in the operation, mentioned 
above, gastro-jejunal ulceration is always due to a persistence of the conditions 
which caused the original ulceration. The consideration of the etiology is largely 
the consideration of the etiology of duodenal ulcer, which has already been done, 
and the principal factors in its production are : — 

1. Acidity. — Cases with very high hyperchlorhydria are always prone to 
develop recurrent ulceration, some of them at a very early date. The fact that gastro- 
jejunal ulcer has never been seen after operations for gastric carcinoma (G. Wright^) 
is doubtless due simply to the fact that in carcinoma acidity is always low, and not 
to the explanations given by Wright in the paper quoted. I have seen several cases 
of undoubted gastro-jejunal ulceration cure themselves by frequent drinks of 
sodium bicarbonate over a long period. There is, therefore, little doubt that the 
principal cause of the ulcer is acidity, though it is not the only cause, for, in the 
Association of Surgeons’ statistics (G. Wright, op. cit., p. 444) the acidity was found 
to be low in 20 per cent of cases, and high in only 60 per cent. 

2. Infective Foci. — These are probably of minor importance, though if they 
happened to predispose to the original ulcer, and persist, they may also predispose 
to the recurrent ulceration. 

3. Diet. — Cases have already been mentioned in which a gastro-jejunal ulcer 
has been produced within a few days of operation by an injudicious meal ; in this 
case an irritation factor in the diet — and perhaps a straining of the anastomosis itself 
due to over-filling the stomach— is the immediate cause of the ulcer. But in cases 
in which a serious vitamin deficiency exists and was the cause of the original ulcer, 
owing to the considerations already mentioned near the beginning of this paper, the 
continuance of those same conditions and of the vitamin-deficient diet will always 
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predispose to a recurrence of ulceration; the natwal defences of the gasmc and 
intestinal mucosa are below par, owing to the deficiency' of vitamins (espeaally A). 

“ The true etiology is unlikely to be known until we have solved that of duodenal 
and gastric ulcer. Whatever that cause, it is probably still active in the case of 
secondary' ulcer ” {Brit. Jour. Surg., xxii, p. 444). In South India at any rate, this 
question of vitamin deficiency seems to be a fundamental cause of duodenal, and 
therefore also of gastro-jejunal, ulceration. It is our belief, however, that acidity' 
is the most important of these three causes. 

PREVENTION OF GASTRO-JEJUNAL ULCER 

The prevention of gastro-jejunal ulcer is threefold : — 

1. A suitable operation must be done in the first place. Gastro-enterostomy 
in cases of high acidity with no pyloric stenosis is an unsuitable operation. 

2. In other cases, in which gastro-enterostomy is suitable, it must be done properly, 
with the lower end of the anastomosis near the greater cun'ature of the stomach, 
and with catgut suture in both layers. The loop should be 2 or 3 in. long, and 
the anastomosis itself about 3 in. except in very dilated stomachs. No knots should 
be inside the gut, as is usually advised in text-books, but should always be outside 
the serous coat. No suture should pass through the interval between stomach and 
intestine, or infection will be drained from the lumen of the gut into the space where 
healing is to take place. All stitches involving the mucosa should definitely pass 
through all coats of the stomach, the suture being started and finished outside 
the organ. So-called redundant mucosa should not be removed, as it helps 
to protect the seromuscular layers from the action of gastric juice. The chief 
blood-vessels around the anastomosis should be tied by the stitches fixing the 
mesocolon to the stomach, W'hich should never be wititin half an inch of the 
anastomosis itself. 

3. Adequate post-operative treatment by alkalis and suitable diet must be 
observed. If recunence of the ulcer is staved off for a few months after the 
operation, it is far less likely to occur. Moreover, undoubtedly a few definite 
gastro-jejunal ulcers heal up with medical treatment. 

If all these points are observed, gastro-jejunal ulcer, as well as other complica- 
tions, will become less frequent. The first point mentioned, however, namely, the 
performance of a suitable operation, needs to be expanded. After our experience 
in Nejyoor tve have been forced more and more to the conclusion that for all cases 
for which a gastro-enterostomy is contra-indicated by oy'loric permeabilitv or hy'per- 
acidity, a gastrectomy of the Finsterer type is the ideal operation. 


GASTRECTOMY 


The functions of a gastrectomy are ideally; — 

1. To lower gastric acidity', AH gastric operations do this for a short time, and 
Polya or B^roth II may do so for some months. Bur the ideal gastrectomy from this 
point of view will remove a large proportion of the acid-secreting portion of the 
stomach, and thus effect an actual substantial diminution of gastric acidity'. 

2. To create a one-way traffic system, denying the food aU possible access to 


3. To promote healing of the ulcer either bv the 
leaving it in a condition in which it will heal. 


actual removal of it, or by 
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The leaving behind of a portion of the pyloric end of the stomach {Fig. 181 
A, 4) will result in a free secretion of mucus in this region, with which the ulcer is 
surrounded. In practice, we have found less trouble and pain after this operation 
than after a simple gastro-enterostomy. Incidentally, this mucus will be of benefit 
to the intestine at the region of the anastomosis, in decreasing the likelihood of recur- 
rent ulcer. Also, it is easier to divide the stomach a httle distance away from the 
pylorus rather than close to it. Several of our deaths from gastrectomy were due to 
the great difficulty in closing a pylorus near the sphincter ; a couple of inches away 
from it there is no difficulty whatever. 




Fig. 181. — A, Shows the physiological divisions of the stomach; 1> Cardiac portion; 2, Fundus; 
3, ‘ Gastric pathway * ; 4, Pyloric antrum. B, Shows the amount of stomach removed in the Finsterer 
gastrectomy. C, The re-formation of the stomach after gastrectomy. 



We have entirely given up all thought of removing duodenal or pyloric ulcers, 
for the same reason. They invariably heal if one-way traffic is established by a 
gastrectomy ; and every surgeon knows that excision of a duodenal ulcer can be 
one of the most precarious and difficult of all abdominal operations. 

Some surgeons stiU consider that so severe an operation as gastrectomy should 
not be performed for duodenal ulcer. The answer is two-fold : first, that in proper 
hands gastrectomy is not an operation with high mortality — as a primary operation 
for duodenal ulcer we have done it 8i times with but z deaths ; second, that under 
certain conditions gastro-enterostomy carries a higher risk. 

It will be seen from Table II that the greater part of the 6-5 per cent mortality 
of gastrectomy is when that operation is performed for gastric or gastro-jejunal 
ulceration. A gastrectomy performed on a stomach which is not itself ulcerated, 
adherent, or inflamed, is not, if conducted properly, a dangerous operation. Surely 
an operation with a 2 or 3 per cent risk is preferable to the alternative anastomosis 
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with an operative risk of 1-5 per cent and an ulcer-recurrence rate of 6 per cent, to 
say nothing of the other 10 per cent of cases who have trouble of some sort after 
gastro-enterostomy. 


Table 11. — Gastrectomies done at Netyoor, 1925-35 


Disease 

Number of 
Operations 

1 

Deaths j 

Percentage 

Duodenal ulcer . . 

81 

2 

1-3 

Gastric ulcer 

46 

5 

II-O 

Gastric carcinoma 

18 

I 

5-5 

Gastro-jejunal ulcer 

57 

5 

9-0 

Total . . 

202 

13 

6-5 


The operation now performed at Neyyoor for reduction of acidity is therefore 
the high gastrectomy associated with Finsterer, and its effects are : — 

1. Permanent reduction of acidity by the removal of a large area of the fundus.* 

2. Exclusion of the ulcer from irritation by food and promotion of its healing 
by the mucus secreted in the pyloric antnun. 

3. No risk of leakage from an imperfectly closed duodenum. 

4. No risk of regurgitation of food into the duodenal blind end, owing to the 
vertical position of the stoma. 

It must be stressed at this point that this high gastrectomy operation is not to 
be a routine treatment for all duodenal ulcers. Where there is stenosis, or where 
there is low or normal acidity, gastro-enterostomy remains the operation of choice. 

Where, however, there is very high acidity and rapid emptying of the stomach, 
the high Finsterer gastrectomy is indicated. One of us (I. M. O.) has recently done 
30 cases of these operations without a death, in cases which included 9 gastro-jejunal 
ulcers and several poor operative risks. In this series there were no cases of bilious 
vomiting, and the convalescence has been remarkably smooth — ^better, in fact, 
than after the average gastro-enterostomy. It is too early to report late results 
from this type of operation, as it is only recently that we have been driven by all 
the foregoing conclusions to perform it. All that we have heard about are in a 
satisfactory condition, except for one case of anasmia, in a woman who had a gastric 
ulcer, TOth anemia and low acidity at the time of operation. If the acidity is high 
at the time of operation, and reduced by operation to normal or thereabouts, the 
danger of antemia is almost nil. 


THE TREATMENT OF GASTRO-JEJUNAL ULCER 
Here we are up against an ulcer caused presumably by the same causes as 
produced the original duodenal ulcer — acidity, low vitamin A diet, irritating food- 
stuffs, sepsis with the possible addition of faulty techmque in the original operation. 
The particulars of 72 cases treated at Neyyoor are set out in TahU III. 


l\ote.~^ e have proved by test-meal records that the reduction in acidity varies with 
the amount of stomach removed. In the few cases in which one of us (I. M. 0.1 has carried 
iTmaim^^ed^ several months after the operation, it is found that the reduction in acidity 
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Table III. — Gastro-jejunal Ulcers Treated at Neyyoor, 1925-35 

Note. — PGE = Posterior gastro-enterostomy ; AGE = Anterior gastro-enterostomy ; GJ = Gastro-ieiunal 
ulcer ; G = Gastric ulcer ; D = Duodenal ulcer; J = Jejunal ulcer ; C = Gastrocolic fistula ; B = Bill^th • 
P = Polya ; F = Finsterer high gastrectomy ; Y = Anastomosis (jejuno-jejunal) ; E = Excision of ulcer ■ 
A = Anterior. ’ 


No. 

OR Date 

Original 

Operation 

Interval 

446 

PGE 

2i yr. 

320 

PGE 

3 yr- 

308 

PGE 

2 yr. 

557 

PGE 

9 m. 

520 

PGE 

3 yr. 

522 

B I 

I yr. 

768 

PGE 

? 

781 

PGE 

3I yr. 

882 

PGE 

I yr. 

888 

PGE 

5 m. 

717 

PGE 

4 yr. 

893 

PGE 

I yr. 

1929-6 

PGE 

3 yr. 

1929-9 

PGE 

lA yr. 

1927- 1 1 

PGE 

2 yr. 

1929-3 

PGE 

4 yr. 

1325 

PGE 

2 yr. 

1350 

PGE 

I yr. 

1932-10 

PGE 

2 yr. 

1932*10 

PGE 

I m. 

1028 

PGE 

2 yr. 

1036 

PGE 

I m. 

1126 

PGE 

I m. 

1130 

PGE 

6 m. 

1174 

PGE 

4 m. 

1190 

PGE 

4 yr. 

1209 

PGE 

2 yr. 

1261 

PGE 

3 yr. 

1344 

PGE 

3 yr. 

1359 

PGE 

iJ yr. 

1388 

PGE 

2 yr. 

1454 

PGE 

2 yr. 

1457 

PGE 

6 m. 

1518 

PGE 

4 yr. 

1589 

PGE 

4 yr. 

1590 

PGE 

6 yr. 

1620 

PGE 

6 m. 

1646 

PGE 

3 yr. 

1654 

PGE 

8 yr. 

1688 

PGE 

4 yr. 

1692 

PGE 

I yr. 

1736 

PGE 

yr. 

1758 

PGE 

il yr. 


CoxmLicA- Second 

TioN Operation 


GJ 

E 

GJ 

E 

GJ 

P 

GJ 

E 

GJ 

B II 

GJ 

B II 

GJ 

E 4- Y 

GJ 

E 4- Y 

GJ 

E 

GJ 

E 

GJ 

E 

GJ 

E 

GJ 

E 

GJ 

E 

GJ 

E 4- AGE in Y 

G 4- D 

P 

GJ -f C 

AGE 4- Y 

GJ 

B II 

GJ 

P 4- Y 

GJ 

P 4- Y 

GJ 

E 

GJ 

P 4- Y 

GJ 

E 

GJ + G 

E 

GJ 

E 

GJ 

E 

GJ 

E 

GJ 

B II 

GJ -1- C 

E 

GJ 

p _L Y 

GJ 

E 4- Y 

2 GJ’s 

P 

GJ -1- C 

P 

GJ 

B II 

GJ 4- C 

B II 

GJ 4- C 

E 

3 G’s 

B II 

G 

B II 

J 

E etc. 

G 

P 

GJ 4- C 

P 4- Y 

GJ 

B II 

GJ 

B II 


Remarks 


Suspected to have a recurrence 
of the ulcer when seen 8 
years later 
Satisfactory 

Pain later due to kink, relieved 
by entero-anastomosis 
Satisfactory 
Satisfactory 

Secondary ulcer in jejunum, 
excised 1 month later. 
Satisfactory result and rapid 
gain in weight 
Satisfactory — not foUowed-up 
Continuance of pain 
Died 

SatisfaCTory 

Unsatisfactory : continued 

pain 

Immediate result satisfactory 

Immediate result satisfactory 

Immediate result satisfactory 

Immediate result satisfactory 

Immediate result satisfactory 

Satisfactory i year later 

Improved 

Satisfactory 

Satisfactory 

Satisfactory 

Satisfactory 

Unsatisfartory : recurrence of 
ulcer suspected 
Satisfactory 

Recurrence of GJ ulcer, re- 
lieved 2I yr. later by B II 
Recurrence of GJ ulcer, re- 
lieved iJ yr. later by B II 
Satisfactory 
Satisfactory 

Stormy convalescence, but 
now satisfactory 
Satisfactory 

Recurrence of GJ ulcer, 
apparently cured medically 
Died — subphrenic abscess 
Satisfactory 

Satisfactory 

Died 

Satisfactory 

Satisfactory 

Satisfactory after PGE and 
age -f anastomosis 
Died 

Satisfartory . 

Satisfactory — silk thread m 
PGE suture found 

Satisfactory {Contmued on next page 
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Table III. — Gastro -jejunal Ulcers Treated at Neyyoor, 1925 - 35 , continued 
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From this table it wiU be seen : — 

1. That the operation of excision of the ulcer and re-formation of a gastro- 
enterostomy has been given up as producing unsatisfattory results. It is difScult 
to do, and leaves the mechanics of the digestive apparatus in the same condition as 
they were when the recurrent ulcer was produce^ and is manifestly unsound. 

2. That the Billroth H operation is less risky than one of the Polya type. This 
is doubtless partly due to the fact that the sm^er the ulcer, the more likely is it 

possible to do the Billroth H operation, whereas if 
there is much induration, etc., a Billroth II will be 
impossible. 

3. That the average mortality of these cases was 
over 10 per cent. 

4. That since the high gastrectomy operation 
has been done, this mortality has been reduced. 

It is suflBcient to say that it is obvious that the 
best thing that can be done for a gastro-jejunal ulcer 
is that which is most likely to prevent its recurrence 
in the first place. As in the case of duodenal ulcer, 
we are driven to the concluson that an excision of 
the ulcer followed by a high Finsterer gastrectomy is 
the ideal treatment. For the cases which get gastro- 
jejunal ulcers are just those with high acidity, etc., 
which ought many of them to have been treated originally by means of a high 
gastrectomy. In dealing with many of these cases one is up against a major surgical 
problem, and one that may tax the skill of any operator. 

Adherence to the colon may complicate matters, but so long as there is no fistula 
it need not be serious. The base of a gastro-jejunal ulcer may be left on the outside 
of a colon, and as the anastomosis, together with the fundus of the stomach, is going 


Fig. 183. — The amount of stomach removed in the gastrectomy for gastro-jejunal ulcer and the 
method of re-formation of the stomach. 

to be excised in any case, mutilation of the anastomosis or its area does not matter. 
The ulcer-base on the colon is then covered by omentum and should cause no 
trouble. 

Having decided that a high gastrectomy is necessary, there are two ways m 
which it may be done : — 





Fig. 182. — Method of re-forma- 
tion of intestine, and performance 
of gastrectomy operation by method 
which does not involve a Y-anasto- 
znosis. 
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1. The jejunum may be joined end to end, and a Finsterer gastrectomy per- 
formed (Fig. 182). This is the method of choice, as it gives a chance for the bile 
and mucus from the duodenum to get into the stomach and help to reduce its acidity 
and to protect the mucosa of the jejumnn near the anastomosis. 

2. The gastrectomy may be performed in Y, as in Fig. 183. We have done 
this on several occasions, but theoretically it is not so sound as the other method. 

The essential feature of the operation in either case is the removal of a large 
part of the acid-secreting portion of the stomach, and the preservation of the pyloric 
antrum ; and although it is radical, it has not yet shown itself to have a high mor- 
tality, and compares favourably in this respect with aU the other methods of 
treatment. We hope to report further in a few years’ time on the late results of this 
type of operation compared with those of other methods. 

CONCLUSIONS 

1. In South India, lack of vitamin A and other dietetic factors seem to be the 
principal cause of duodenal ulceration, and it is possible that these factors have been 
insufficiendy considered as causative of duodenal ulcer in the Western countries. 

2. Gastro-enterostomy is the operation of choice for duodenal ulcer where 
there is stenosis. 

3. High gastrectomy, without excision of the pyloric antrum, is the operation 
of choice for gastric and gastro-jejimal ulcer, and for duodenal ulcer with high 
acidity and rapid emptying. 
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CONGENITAL DISC-SHAPED LATERAL MENISCUS 
WITH SNAPPING KNEE* 

By D. STEWART MIDDLETON 

HON. SURGEON. CHURCH OF SCOTLAND DEACONESS HOSPITAL, EDINEURGH 


The occasional persistence of the embryonic disc shape of the lateral meniscus of 
the knee-joint has been known to anatomists for many years. The first dissecting- 
room specimen to be described was that by Young of Glasgow in 1889, and since 
then tw'elve examples have been placed on record. 

Several authors have described the development of the cartilage fuUy and 
pointed out the relationship between its embryonic disc shape and the disc-shaped 
meniscus seen in the adult. Attention has also been directed to the appearance 
of a disc- or ring-shaped meniscus in certain lower animals such as monkeys and 
some lizards, though it is doubtful whether these comparative studies have much 
bearing on the condition in the human being. It would be a work of supereroga- 
tion to detail this work, as it has been so ably summarized by Jaroschy of Prague, 
whose work on congenital disc cartilage will always remain the classical study of 
this interesting subject. 

The occurrence of a striking snapping noise in the knee-joint on movement, 
along with a visible separation of the femur and tibia, has been noted on many 
occasions in European literature. European journals before 1914 are strewn with 
examples of such cases. The etiology was found puzzling owing to the absence 
of previous trauma, and the occasional occurrence of a similar snap in the knee- 
joints of children very soon after birth. These cases were not submitted to opera- 
tion, and the snapping was as a rule attributed to a ‘ subluxation ’ owing to laxity 
of the capsule and ligaments of the joint. From the clear-cut clinical histories 
accompanying these cases, however, there can be no doubt that they were examples 
of snapping knee, due to congenital disc-shaped meniscus. 

It was in 1910 that the association of a disc-shaped lateral meniscus with 
snapping knee was first pointed out by Rroiss of Innsbruck, who removed from 
a snapping knee a torn lateral meniscus and appreciated the importance of the fact 
that the meniscus, though torn, was so much wider than normal as to come into 
the class of what is now recognized as a disc-shaped meniscus. Since 1928, starting 
with one case by Bristow and two by Schulz, a number of examples have been 
described, and longer articles have appeared by Finder, Bell-Jones, Jaroschy, and 
TimbreU Fisher. I have already alluded to the importance of the very complete 
historical, clinical, and anatomical study of Jaroschy. Up to the present date 30 
fully documented examples of snapping knee from this cause have appeared in the 
hterature, along with 19 more which are mentioned as having been encountered 
without any clinical or anatomical detail being given. The fact, however, is that 


* From the Department of Surgery, University of Edinburgh. 
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49 cases of disc-shaped meniscus causing snapping knee have been seated by 
operation since 1910, and 48 of these have been published since 1928. 

Timbrell Fisher in a recent article draws a parallel between this condiuon 
and cysts of the meniscus. He points out that these cyss were at one looked 
upon as rarities, but that as knowledge of the condition became difiused they 
became progressively more common and are now met with so frequently as not 
to call for comment. Fisher believes with justice that the same course will be 
followed by disc menisci, and that their apparent comparative rarity is mainly 
attributable to the fact that they are not sufficiently often recognized. 

It cannot be gainsaid that, though all orthopaedists and those interested m 
the surgery of the knee-joint are conversant with the condition, and most of them 
have operated on a varjing number of cases, this tjqie of snapping knee, as an 
entity, is still largely uiiknown to the general surgeon. 

During the past two years I have met with 4 examples of snapping knee of 
this type, and have also had the opportunity of exa m ining one dissecting-room 
specimen. A survej’' of these cases has led me to certain conclusions regarding the 
mode of production of the snap, a subject which has been largely ignored by 
previous authors. 

A chronological list of references to previously recorded cases is appended 
at the end of this paper. 


CASE REPORTS 


Case I. — G. G., male, aged il years. 

History. — Six weeks before admission to The Church of Scotland Deaconess Hospital, 
the patient was swinging his legs while sitting in a chair, when he felt a sudden acute pain 
over the outer side of the right knee. Before this, he had had no trouble with the joint. 
Afterwards the movements of the knee were painful for a few days, but no locking occurred. 
He rested in bed for a few days and when he started to go about again he nonced a definite 
‘ clicking ’ noise in the knee. This clicking was at times assodated with a little swelling of 
the joint and vague pain and instability. 

Ok ExAf.UNATiOK. — ^There was a trace of effusion into the right knee. No wasting of 
the quadriceps was present. On movement of the joint, a marked click or snapping sensa- 
tion could be elidted at points just short of full flexion and of full extension. There was 
no history of knee trouble in parents or relatives, and X-ray examination was negative. 

Operation, Nov, ii, 1933. — ^The joint was opened in front of and behind the fibular 
collateral ligament by a lateral Timbrell Fisher indsion convex distally. The lateral meniscus 
was seen to be very broad, filling the whole lateral compartment of tlie joint, and it was split 
longitudinally. The meniscus was removed in several pieces and the specimen was unfortu- 
nately destroyed. 

Convalescence was uneventful, though delayed by a slight post-operative effusion. 
Re-e.xamination of the patient in November, 1935, showed the knee to be perfectly stable, 
and funedon appeared to be completely normal. 


Case 2. — A. N., male, aged 13 years. (Fig. 184.) 

History. According to the padent and to his parents, the right knee had been the 
sc« of a ‘ cracking ” sound “ all his life.” At times he had suffered from slight discomfort 
md a litde effusion into the joint, but it had never seriously interfered with his activities. 
There was no history of injury to the joint. 

E-XA.MiK.tTiOK. There was no visible abnormality in the joint and no wasting of 
the quadneeps was present. On flexing the joint, at a point some 20’ to 30= short of full 
exion there was a slight ‘ check ’ in the smooth movement of the joint ; the femoral and 
ti lal ccndjles appeared to separate from each other momentarily, and as thev fell together 
again an audible and palpable ‘ clunking ’ noise was evident. Extension from the fully flexed 
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position was perfectly smooth up to a point some 20° short of fuU extension when th 
‘ clunking ’ noise repeated itself. The snapping was completely painless. There was ° 
histo^ of any knee troubles in the family, and the left knee appeared normal on clini^ 
examination. X-ray examination showed no obvious abnormality. 

Operation, Jan. 25, 1934-— At operation in The Church of Scotland Deaconess Hospital 
the knee-joint was opened by a wide lateral Timbrell Fisher incision, reflecting the patella 
mediaUy in order to get a free view of the offending cartilage during movement of the joint 
A drawing was made of the joint at this stage (Fig. 184). A wide cartilage was found covering 
the whole lateral condyle of the tibia, save for a small area nearly half an inch in diameter 
close to the intercondylar ridge. In front of this bare area, the anterior hom of the broad 
cartilage swelled out to blend widely with the intercondylar structures, while the posterior 



Fig. 184. — Case 2. A drawing of the knee-joint made at the time of operation. The broad disc- 
shaped lateral meniscus can be seen, and the inset shows the meniscus after removaJ, with a definite 
oblique ridge upon the upper surface. 

hom, though somewhat wide, was much more normal in shape. The upper surface of the 
meniscus presented a well-marked ridge running obliquely laterally and forward from the 
notch on the medial border. This ridge divided the femoral surface into two portions or 
facets— an anterior one which articulated with the femoral condyle in extension and a 
posterior one articulating with the condyle in full flexion. 

On flexing and extending the joint the snap could be reproduced. Starring with the 
joint in fuU flexion, and the meniscus largely visible in front of the condyle of the femur, 
which was in contact with the posterior facet on the meniscus, on extension the rneniscus 
was seen to become graduaUy more and more bunched up in front of the fernoral condyle 
as the articular surface of the latter roUed forwards on to the ridge. At a point 20° short 
of f ull extension, the femoral condyle could be seen to ride up on the ridge, causing the 
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visible separation of the femoral and tibial condyles which has been stressed so frequently 
by previous authors. The femoral condyle then sUpped suddenly over the crest of the ndge, 
and sank down with an audible ‘clunlt’ or ‘thud’ into the anterior facet on the memsOTS 
in front of the ridge. On flexion the process was reversed, the femur nding over the ndge 
into the posterior facet short of full flexion. 

The meniscus was removed entire and the joint closed. 

Convalescence was uninterrupted, and on examination in December, 19353 ^ signs ot 
snapping had disappeared and the function of the joint appeared to be normal in all respects. 


Case 3.— 1 . T., male, aged 13 years. (Fig. 185.) 

History. — ^At the age of four this patient was confined to bed for a period of tw o y^rs 
with a tuberculous spine, making a good recovery. On getting up and resummg walking, 
a snapping noise was noticed in his left knee on movement. The noise was always present 
and never varied. There was no history of knee trouble in other members of the famil}-. 

On Exaaunation. — A ‘ clunking ’ noise and sensation, similar in all respects to that 
described in the previous case, could be elicited on movement of the joint at points just 
short of full flexion and of full extension of the joint. There was no swelling of the joint 
and no quadriceps wasting. 



Fig. 185 . — -Case 3, The drawing shows the position occupied at operation by the lateral meniscus, 
with Its broad disc shape and the wefi-inarked oblique ridge over which the femur rode to produce the 
snapping. The height of the ridge is well brought out in the inset, which shows the longitudinal section 
of the metuscus from A to B. 


Operation, April rS, 1935. — ^At operation in The Church of Scotland Deaconess Hospital 
the left knee-joint was opened by a lateral Timbrel! Fisher indsion, reflecting the patella 
inwards. The lateral mem’seus was observed to have a roughly quadrilateral shape with a 
small notch on its medial margin. It formed a complete disc covering the lateral condyle 
of the tibia entirely save for a small area about a quarter of an inch in diameter close to 
the intercondylar area. Both anterior and posterior horns of the meniscus were broad and 
thick and blended widely with the struenures attached to the intercondylar area. The 
femoral surface of the meniscus was marked by a well-formed oblique ridge running laterally 
and forwards from the region of the small intercomual notch. This ridge divided the 
meniscus into anterior and posterior facets, and on movement of the joint it was observed 
that the femoral condyle rode over the ridge at points just short of full extension and full 
KMon, occupying the anterior facet in full extension and the posterior one on full flexion. 
The mcmscus was removed entire, and the inset in Fig. 185 shows the well-marked ridge on 
longitudinal section of the meniscus. 

Convalescence was uneventful, and examination of the patient in December, 1935, showed 
that the snap had completely disappeared and the knee-joint was normal in every way. 

Case 4. — F. D., female, aged 18 years. (Fig. 186.) 

previously the patient, who had been in employment in a rubber 
uorKs, had nouced the gradual commencement of a snapping noise in the left knee. She 
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is sure that there was never any injury and that she had never had any pain in the knee 
whatsoever. Apart from the snapping, which annoyed her slightly, she had no trouble with 
er kneCj and actually came to hospital on account of a sprained wrist, merely mentiomni? 
the condition of her knee incidentally. ^ 

On Ej^ination.— T he knee appeared to be perfectly normal, and there was no wastine 
of the quadriceps or local tenderness. On movement of the joint a typical ‘ clunking ’ noise 



Fig. 186 — Case 4 A drawing to shov/ the relationship of the lateral meniscus as seen at operation 
The meniscus is disc-shaped, and separated round the periphery ol its anterior horn 


was elicited a few degrees short of full flexion and extension, the syndrome being indistin- 
guishable from that described in the previous cases. X-ray examination was negative. 

Operation, Aug. i6, 1934. — ^At operation m The Church of Scotland Deaconess Hospital 
the left knee was opened by a lateral Timbrell Fisher incision, refleaing the patella medially. 
The lateral meniscus was seen to be of the typical disc shape, v/ith a broad anterior hom 



during life. 

blending with the intercondylar structures. Between the two cornua, there was a small 
notch about a quarter of an inch across through which the upper aspect of the lateral tibial 
condyle could be seen. The periphery of the anterior hom of the meniscus was separated 
trom its attachments. There was no ridge present on the upper aspect of the meniscus, 
this surface being a smooth concavity. 
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On movement, the femoral condyle was observed to occupy the concavity of ^e 
in the position of flexion, while as the position of extension was approached the .eparate 
antfricr hom sUpped backtvards behind the condyle, which then lay jn direct intact with 
the upper aspect of the tibia. The reverse occurred at a point near flexion, the meniscu 
sudde^y jumping forwards again between the femur and nbia The clunking noise was 
caused by the sudden movement of the femoral condyle backwards or forwards over th 
thick free anterior edge of the meniscus. 


Anatomical Specimen.— By courtesy of Dr. G. J. Boyd. (Fig. 187.) „ , j 

This specimen was encountered in the dissecting rooms of the Umversity of Leeds. 
No history is forthcoming. The specimen consisted of the upper portion of the tibia and 
fibula of an adult with the menisci in situ. The medial meniscus is normal. The lateral 
meniscus forms an almost complete disc, covering the upper aspect of the lateral tibia 
condyle completely save for a small elongated area close to the intercondylar area. The 
upper aspect of the meniscus is smooth and concave, there being no ridge present. The 
specimen is somewhat hard, as befits one emanating from the dissecting roorn, but there is 
nothing to suggest that the meniscus was unduly mobile during life. A slight degree of 
separation of the anterior horn has evidently been the result of dissection. Fig. 187 shows 
the cartilage, the whole appearance of which suggests that it represents a disc-shaped 
meniscus which has remained symptomless throughout life. 


DISCUSSION 

A snapping noise in the outer part of the knee-joint has long been associated 
with lesions of the lateral meniscus, and forms indeed a common picture in tears 
of that structure. The classical case of non-traumatic snapping knee due to con- 
genital disc-shaped lateral meniscus may simulate a tom lateral meniscus very 
closely, and it should be realized at once that almost half of the cases of disc 
meniscus on record are examples of tearing of a malformed disc, and also that 
abnormal wideness or complete disc formation is present in a large proportion of 
the ordinary traumatic lesions of the lateral meniscus (18 per cent according to 
Bell-Jones). In other words, the disc meniscus is more liable to injury than the 
normal one. 

In cases of non-traumatic snapping knee from disc meniscus, snapping may 
be noted at or soon after birth, but frequently appears later in life without any 
obvious pre-existing injury. The cases in extreme infancy are unusual, but I am 
conscious of having in the past seen two cases of snapping knee within the first 
two or three months of life where the symptom had been noted by the parents 
soon after birth. It is important to note that when snapping occurs at this early 
age, and indeed even in later life, it may pass off entirely after having been present 
for a considerable time. 

In such a developmental abnormality as this it is almost certain that inherit- 
ance plays a part in its transmission. In one case recorded by Bell-Jones, indeed, 
the mother of the affected child showed similar syniptoms, and though the state 
of the parental knee-joint was not investigated by operation there can be little 
doubt that she presented a disc meniscus. There was no family history in my 
personal cases, but having regard to the fact that a large proportion of disc menisci 
arc probably symptomless throughout life and that the total of recorded cases 
where a histoty of any sort is available is small, it is not surprising that only one 
case with a histoty of famiUal transmission is on record. It would be interesting to 
accept the case described by von Stackelberg in 1927 of snapping knee, with 
assoaated deformities, including partial absence of the tibia, as due to a disc 
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cartilage, but Jaroschy writing in 1935 hesitates to do so. Certainly the iUustra 
tions in a later article by von Stackelberg (1929), where dissections of the knee' 
are shown, do not warrant its inclusion as an example of the type of snapping kn 
under consideration. ^ 

Clinical Features.— These, when present, consist of a painless snapping 
sensation on movement of the affected joint. Where only one knee is the seat of 
snapping, the disc formation may be bilateral. Snapping does not seem to be the 
cause of much disabiUty in non-traumatic cases, though complaints of occasional 
vague pain and slight synovial effusion may be met with. 

On examination, the configuration of the, joint is normal, and there is no 
muscular wasting in the quadriceps extensor apparatus in the absence of super- 
added injury to the meniscus. 

The typical ‘ snap ’ takes place at the extremes of movement, occurring usually 
at points about 20" short of full flexion and of full extension of the joint. When 
the snap occurs, a momentary check in the smooth movement of the joint is seen 
and the tibia and femur appear to separate shghtly on the outer side of the joint 
and then come together again. At the same time it is said that a slight protuber- 
ance appears between them which is thought to be the meniscus itself. This check 
in movement and separation of the lateral condyles is momentary, and is accom- 
panied by a palpable and audible noise. The noise has been described as a ‘ snap 
‘ click ’, ‘ thud ’, or ‘ clunk ’, the last being, perhaps, the most descriptive. Finder 
believes that radiographic examination shows an aplasia of the lateral condyle of 
the tibia and a widening of the lateral joint space, but I have been unable to con- 
vince myself of the diagnostic value of this appearance in my own cases. 

The above description of the clinical features of snapping knee appears to be 
fairly constant for non-traumatic cases. Where, however, a previously symptom- 
less disc meniscus suffers from a superadded tear, symptoms may be caused which 
are indistinguishable from the non-traumatic case, as in my first case, or the less 
obvious snapping of a torn lateral meniscus may appear. Not infrequently snapping 
may be completely absent in such traumatic cases, and a diagnosis may rest upon 
the history of injury along with quadriceps wasting and finger-point tenderness 
over the torn meniscus. 

Anatomy of the Disc Meniscus. — This varies comparatively little from case 
to case. In some examples the general form is circular and the upper surface is 
concave, as in the dissecting-room specimen which I have described (see Fig. 187). 
More commonly the disc is almost quadrilateral in shape with a small notch on 
its medial margin. Here one gets the impression that not only is the body of the 
meniscus broad, but that both cornua are greatly broadened and have wide attach- 
ments to the intercondylar structures, as in Fig. 185. Finally, there is what may 
be called the ‘ comma-shaped ’ meniscus seen in Fig. 184, where the body and the 
anterior cornu of the meniscus are broadened while the posterior horn remains 
almost within normal limits. It is quite likely that a similar condition affecting 
the posterior horn only may occur, though I have not seen a case figured in the 
literature. The circular, quadrilateral, and anterior-horn ‘ comma-shaped ’ menisci 
are, however, all represented in the illustrations of other authors. 

Etiology of the Snapping Noise.— The mere presence of a disc meniscus 
does not cause symptoms, but symptoms requiring removal of the structure may 
be brought about in several ways. 
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1. Trauma . — The disc-shaped meniscus is imdoubtedly more liable to injury 

than ^e normal lateral meniscus, as explained above. , , , . , 

2. The Ridged Disc . — In this class, to which Cases 2 and 3 belong, z 
develops on the upper aspect of the meniscus with a concave facet in front of ^d 
behind it. In flexion of the joint the condyle of the femur lies behind the ndge, 
and on extension taking place between the femur md the meniscus the latter 
Structure becomes bunched up in front of the advancing cond}de until late in the 
movement. At a point about 20= short of full extension, however, the femur 
moimts the ridge, rides over the crest, and comes to occupy the anterior facet, 
producing the classical signs as it does so. A sunilar but reversed process takes 
place during flexion of the joint, the snap occurring about 20° short of full flexion 
{Fig. 188). A s imil ar backward and forward movement to this has been noted in 
cases described by Schulz and Jaroschy, though the importance of the ridge does 



Fig 188 — Diagram to show the wa> in which a ndgcd meniscus causes snapping, and the relation- 
ship of the femoral condjlc to the meniscus and ndge in fiesion and in extension. 


not appear to have been appreciated. In another case of Jaroschy’s the meniscus 
is described as passing backwards in flexion and forwards in extension, a reversal 
of the usual movement. 

3. Abnormal Mobility of the Disc . — The normal lateral meniscus moves back- 
wards and forwards fairly freely on flexion and extension of the knee-joint, but 
eventually the range of movement of the disc meniscus may become so great and 
the ^terior or posterior attachments of the meniscus so stretched that the whole 
rneniscus may shp backu'ards and forwards in flexion and extension, causing snap- 
ping. In Case 4 the anterior attachments had become separated entirely in the 
absence of any trauma. Here in flexion the femoral condyle articulated with the 
upper aspect of the disc in the normal fashion, while during extension the condyle 
rolled and slipped over the free anterior margin with a thudding sound, the disc 

mems^s isappeanng behind the condyle, which then came to articulate directly 
\wth the abia. ^ 

VOL. XXIV — so 94 
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There are cases on record where the posterior horn has become separated 
and it is probable that in these cases the process was reversed. ’ 

Treatment. — In most cases of persistent snapping due to disc menisci the 
offending meniscus should be removed. In young children operation may be 
delayed, as the snapping not infrequendy disappears spontaneously. In older 
children this is less likely to happen, and there can be no doubt that prolonged 
snapping with the slight effusion and synovial reddening which accompany it may 
eventually, if untreated, lead to the development of osteo-arthritis. 

The meniscus is easily removed through the ordinary short incision in common 
use for traumatic lesions of the menisci in this country. The long patella-reflecting 
incision was utilized in my cases for the sole purpose of being able to watch the 
carttiage easily on movement and to work out ±e mechanism of the snapping 
sound. 

It will be remembered that on full flexion the snapping disc jumps forwards 
into the anterior portion of the joint, and remains there imtil a point not far short 
of fuU extension, when it jumps backwards. During the application of a tourniquet, 
therefore, the meniscus wiU be in its posterior position, and if the knee is then 
merely allowed to flex to a right angle over the end of the table in the usual manner, 
unnecessary difficulty will be experienced at operation. In Case 4, for instance, 
the meniscus would have been found lying entirely behind the lateral femoral 
condyle. The last manmuvre after applying the tourniquet in these cases should 
be to carry out full flexion of the joint and thereby snap the meniscus into its 
anterior position. The knee can then be allowed to extend from the fully flexed 
position to semiflexion, and the cartilage will be found in its most accessible position 
when the joint is opened. 


SUMMARY 

1. Four new cases and a new dissecting-room specimen of congenital lateral 
disc meniscus are described. 

2. The manner in which the snapping knee of congenital disc meniscus is 
produced is discussed. 
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SOME EXAMPLES OF DISEASE OF THE VERTEBRAL 
COLUMN FOUND IN SKELETONS OF 
ANCIENT EGYPT 

A CONTRIBUTION TO PALiEOPATHOLOGY 


By L. R. shore, Cambridge 


In this paper it is proposed to offer descriptions of a few specimens which 
show different types of disease in the vertebral column. AU the specimens to be 
described are contained in a collection of vertebral columns at Cambridge derived 
from excavations at Hierakonpolis, and are attributed to the Predynastic Epoch. 
The material includes about 4100 vertebra, being the remains of 274 columns. 
The degree of damage or loss that has occurred will be appreciated from the 
statement that no more than eight columns are complete or capable of being 
reconstructed. 

The term ‘ paleopathology ’ was coined by Sir Armand Ruffer to indicate 
that branch of scientific inquiry which is concerned with the pathological processes 
which affected the human body in the remote past. Obviously the material avail- 
able for such inquiry is mainly limited to bones, except where exceptional circum- 
stances and a high standard of the arts and crafts, as in Egypt, extended the field 
for research. Ruffer himself described the lesions of bilharzia, of arterial disease, 
and even of variola in tissues derived from mummies, in the collection of writings 
which have been published under the title Studies in the Palceopathology of Egypt. 
From dolls, bas-reliefs, and other sculptures Ruflfer has given an account of dwarfs 
and deformities from which fairly exact diagnosis can be made. The same book 
contains a paper on “Arthritis Deformans and Spondylitis in Ancient Egypt”. 
Having had a field for observation that ranged from archaic Nubians through Pre- 
dynastic, Dynastic, and Ptolemaic Egyptians to the Greek and Roman periods and 
even to the Copts of early Christian times, Ruffer^ formed an opinion that may well 
be stated in his own words ; — 

The pathological anatomy of spondylitis did not vary during this period of eight thousand 
years. Further, it is clear that geographical distribution did not influence the course or 
incidence of the disease, since specimens from Lower Egypt, Upper Egypt, and Nubia 
showed that the frequency, nature, and severity of the lesions were unaffected by varying 
climatic conditions. 

The present paper is written in the hope of presenting some matter of interest 
though based upon nothing but dried and macerated bones. Probably no specimen 
will be described which might not be found in a modern skeleton in a modern 
museum of pathology. It is the presence of similar lesions in the vertebral 
columns of ancient Egyptians that constitutes their chief claim to interest. 

All the specimens to be described have one feature in common, namely, 
ankylosis of certain members of the vertebral column. Closer examination of the 
specimens shows the presence of different causative processes bringing about this 
common effect. 
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It may perhaps be of service to recall in brief terms the more important 
mechanisms by which the units of the vertebral column are united in the namral 
State. Anterior to the spinal canals the bodies of the vertebrs, by their cartilage- 
covered upper and lower surfaces, make contacts with the intervertebral discs, 
structures which possess central nuclei of a highly expansive nature restrained by 
layers of tough fibrous tissue. Short ligaments extending from vertebral body to 
vertebral body lie outside the intervertebral discs. Enclosing the vertebral bodies and 
the tissues between them around their circuit for the whole length of the column lies 
a fibrous envelope of which the weU-known anterior and posterior common liga- 
ments are specialized thickenings. Posterior to the spinal canal, the dorsal arches, 
by contact of each with its upper and lower neighbour, make a series of dorsal 
diarthrodial joints. In addition, the dorsal arches are connected by a series 
of powerful interlaminar ligaments (ligamenta subflava) and by the interspinous 
ligaments. 

It follows, therefore, that when the perivertebral fibrous sheath is ossified 
a layer of new bone will be found to hide the normal superficial texture of the 
vertebral bodies. If sufficiently extensive, this new bone surrounds the site of the 
intervertebral disc, which is represented in a macerated specimen by an inter- 
vertebral space. When the deeper ligaments, those of no more than intervertebral 
length, are ossified, the normal appearance of the vertebral bodies is not lost at the 
bases of the osteophytes which are marginal in their place of origin. 

The capsular ligaments of the dorsal intervertebral joints in an ossified state 
may enclose a joint either patent or obliterated by bony invasion ; it is only by 
section that it can be determined which condition obtains. 

Ossified interlaminar ligaments are recognized by their anatomical position. 

SPECIMEN I.— ANKYLOSIS OF THE SECOND AND THIRD 
LUMBAR VERTEBRiE 
(Figs. 189, 190) 

The anterior view in Fig. 189 shows that the normal superficial texture of the 
vertebral bodies is lost. A superficial sheet of new bone, of a texture smoother than 
normal though porous here and there, somewhat raised and, as it were, applique, 
envelops the vertebral bodies and encloses the intervertebral space. It seems, 
therefore, that new bone has been laid down in the perivertebral fibrous sheath. 
On the right side this bony sheet is complete as far back as the intervertebral or 
neural foramen ; on the left side and in front it is partly deficient and the normal 
surface of a vertebral body may be seen. A marked prominence over the 
intervertebral union projects towards the right side and makes the specimen 
as}'mmetrical. 

The dorsal arches are not umted : no ossific process has invaded the inter- 
laminar ligaments, the capsular ligaments of the dorsal intervertebral joints, or the 
joint cavities themselves. Fig. 190 is a photograph of a section made in a coronal 
plane and ^versing the prominence on the right side. This prominence is shown 
to be a bridge of cancellous bone ; the intervertebral space is not invaded ; the 
lower (3rd lumbar) vertebral body is somewhat wedge-shaped, with the narrow 

orlcT/' fntvarHc 
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It is certain that ankylosis is of long standing, for marrow spaces have pene- 
trated the bony bridge of union from end to end. The texture of both bones is 
less compact than normal, and is certainly disorganized in the neighbourhood of 
the connecting bridge. Degeneration of the 3rd lumbar body is shown in its partial 
coUapse into a wedge shape. 

The agent which brought about the degenerative process probably was a 
microbic invasion— almost certainly blood-borne ; otherwise it is difficult to account 
for the degenerative process being so generalized through the two vertebra. One 
of the effects of this agent has been an intense stimulation towards new bone 
formation in the fibrous envelope of the two vertebra. 



Fig. 189. 



Fig. 190. 


Fig. 189 . — Specimen I. Ankylosis of the 2nd and 3rd lumbar vertebra;. The specimen is viewed 
from the front. A sheet of superficial bone, of texture smoother than normal, covers the two vertebral 
bodies and the intervertebral space except for a gap on the left front. A break in the superficial sheet 
extends from this gap towards the right ; this break was the result of a mischance in handling the specimen, 
but it follows the intervertebral space. The new superficial bone corresponds to the superficial fibrous 
sheath of the vertebral column. 

Fig. 190 . — Specimen I. This photograph shows the appearance of a coronal section through the 
ankylosed 2nd and 3rd lumbar vertebrse. The intervertebral space is patent ; the lower vertebral body 
is somewhat wedge-shaped, with the thin edge towards the right, and is also slightly hollowed. The 
texture of both bones is less compact than is normal. Cancellous bone is continuous in the bony bridge 
which connects the two vertebral bodies and corresponds to the prominence on the right side seen in the 
last figure. 


The intervertebral space, so far from being reduced, is rather enlarged, for the 
lower vertebral body is sfightly hollowed on its upper surface. This suggests that 
the normally expansive intervertebral disc met with decreasing resistance as the 
bone became softened by disease. Also it is shown that the intervertebral disc 
retaiued its turgor and therefore was not diseased. This conclusion goes far to 
negative the infecting organism as Bacillus typhosus, which, being generally credited 
with a predilection for the tissues of the intervertebral discs, leads to their early 
collapse in typhoid infections of the spine. 
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Except for arthritis this specimen goes far to reproduce the picture of spondy- 
Utis ossificans ligamentosa’ described by Lawford Knagp,^ showmg, as it does, 
superficial ossification of ligaments, preservation of the mtervertebral space, 
rarefaction of bone. Lawford Knaggs insists that these features, tvith arttatis, 
represent a vertebral manifestation of an infective or ‘ rheumatoid process m the 
body elsewhere. Perhaps we are viewing a specimen which attained spontaneous 
cure, possibly after formation of the envelope of new bone which answered as a 
splint and secured immobility of the inflamed parts. 

SPECIMENS n, in, AND IV.— ANKYLOSIS OF THE SECOND 
AND THIRD THORACIC, SIXTH AND SEVENTH THORACIC, AND 
THIRD AND FOURTH LUMBAR VERTEBRiE 

{Figs. 191, 192) 

In one vertebral column bony ankylosis has occurred between three pairs of 
vertebra, the 2nd and 3rd thoracic, the 6th and yth thoracic, and the 3rd and 4th 
lumbar. 

All three specimens are extraordinarily light to handle and very fragile ; they 
have been so considerably damaged that certain of the superficial details are imcertain. 
The left lateral appearances of these three pairs of vertebrx are shown in Fig. 191. 

The mechanism of union seems to be much the same for each pair of vertebra. 
The dorsal arches are firmly united by bone and so also are the vertebral bodies. 
While it is easy to define the mechanism of imion of the former, it is not at all easy 
to state by what means the vertebral bodies are joined. 

In these specimens ±ere is no obvious sheet of superficial bone such as was seen 
in Specimen I', it seems rather that vertebral body has formed direct union with 
vertebral body, because the vertebral bodies have an almost normal superficial texture. 

Specimen n — ^znd and 3rd Thoracic Vertebrte. — ^The sinfaces of the two 
vertebral bodies show light superficial striation as is foimd normally. The position 
of the intervertebral joint is quite apparent, being marked by a ridge which bears 
upon it a transverse line with here and there a short linear gap. Part of the same 
gap is to be seen on both sides in the area for articulation of the head of the 3rd 
rib. This articular area, and the intervertebral interval, are shown in Fig. 191, 
ringed in white chalk upon the specimen before it was photographed. 

From the side view it is evident that the vertical depth of the 2nd thoracic 
vertebra is much less than that of the 3rd, and the section in Fig. 192 shows the same 
difference. That compression and distortion of the same vertebra have taken place 
is shown by two further findings in Fig. 191 : first, the upper vertebral body bulges 
while the other is slightly hollowed ; secondly, the 3rd costo-central joint is out of 
alinement with the 2nd and 4th, being situated in a more posterior plane. 

Specimen HI — 6th and yth Thoracic Vertebrte. — ^These two vertebra are 
joined into a curt^e of slight anterior concavity, corresponding to the normal curve 
of the thoracic column. The surface of the two vertebral bodies is striated, scarcely 
different from the normal, but is continued below into a flange which projects about 
2 mm. 

The position of the inter\'ertebral joint is indicated on the right side by a line 
about 4 mm. long, and on both sides by gaps in the areas for articulation with the 
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heads of the 7th ribs. The vertebral bodies are not hollowed, therefore no ndge 
marks the union, and the incidence of disease upon these two vertebra does not 
seem to have been unequal. The transverse processes have been broken off, and 
so it is impossible to report on the condition of the costo-transverse jomts. The 
three costo-central and dorsal intervertebral joints above and below the place of 
ankylosis show no signs of disease. 


a 



Specimen IV— 3rd and 4th Lumbar Vertebrae —Fzg. 191 shows ±at ^ese 
two vertebra have been considerably damaged j the transverse processes 
lost, and the ridge that covered the intervertebral union has been large y ro en 
away. 
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In this specimen, near the upper and lower margins, the surface of *e bone 
is smoother and less obviously striated than in the others, also it is somewhat bulky 
and punctured with smaU foramina. This appearance, together with its contmu- 
ation into flanges of bone which projea from each of the upper and lower edges 
of the specimen, suggests some ossification in superficial ligaments. 

Bo± vertebral bodies are hollowed to a very considerable degree, and it seems 
that a conspicuous ridge, now broken away for the most part, must have marked 
their place of umon. The dorsal end of this ridge partly occludes the intervertebral 
foramen. Where the intervertebral union has been exposed by superficial breakage 
no intervertebral space is to be seen — only bone of a very porous texture. 

Fig. 192 shows photographs of the three pairs of vertebra after section. In 
each specimen the plane of the cut through the vertebral bodies is true sagittal, 
but that through the dorsal arches passes to the right of the middle line. 


Fig 191 — Speamens II, III, and IV A photograph of three pairs of ank\losed \enebrs den\ed 
from the same column and \iet\ed from the left side u, Th 2-3. b, Th 6—7, e, L 3-4 

a Th 2-3 shows the articular surfaces, picked out in white chalk, for the heads of three nbs 
and forthe2nd costo-trans\erse joint, the 3rd costo-transverse joint has been lost vnth the 3rd trans% erse 
process The 3rd costo-central joint shows a trace of the intervertebral space in the form of a narrow 
gap This joint is in a plane posterior to that for the heads of the 2nd and 4th nbs, thus show^ng 
evidence of distortion The 2nd vertebral bod> bulges somewhat, while the 3rd retains its normal 
slight hollow The umon of the two vertebral bodies is marked b> a slight ndge, which bears traces of 
a line upon it The general surface of the venebral bodies is almost normal 

b Th 6-7 These tw o v enebrse are united in a curve w hich is nearl> normal for this part of the v ene- 
bral column The position of the inierv ertebral union is clearest in the area for articulation with the head of 
the 7th nb No ndge marfcs the union, and the vertebra! bodies are not distorted Both transverse pro* 
cesses with their costo-transverse joints have been lost, but the costo-central and the dorsal joints above 
and below appear to be normal 

c. L 3-4 Thesetwovertebr* have been much damaged, having lost both transverse processes and 
the surface of the ndge that marked the union between the two bodies Both venebral bodies are hollowed, 
and the ndge that marked the union at the dorsal end considerabI> obstructs the intervenebral foramen 
Where the ndge of union has been broken no intervenebral space is to be seen, only vcr> porous bone 
At the upper and the lower margins of the specimen flanges of bone projea These fl^ges are of smoother 
texture, and pierced b> a few small foramina The dorsal mterv ertebral joints abov e and below are normal 

Fig 192 ^Sptetmens II, III, and IV This photograph shows the three pairs of ank>Iosed vertebrae 
after section The plane of the section through the venebral bodies is true sagittal, that through the 
dorsal arches traverses the sites of the dorsal intervertebral joints In all these specimens the dorsal 
joints have been complaclj obliterated, and cancellous bone occupies die former joint sues Umon of 
the dorsal arches is also effcaed b> ossificauon of the interspmous hgamenis, best seen in 6-7, and bj 
ossification of the interlaminar hgamenpf, which is best seen in the upper and the lower specimens The 
texture of the bones both m the vertebral bodies and in the dorsal arches is grcatl> rarefied Compression 
of the 2nd thoranc bod), prcvnousl) remarked, is seen again The intervertebral spaces are progrcssiv ci> 
inv aded from the penpher> , most conspicuouslj in the lowest and least in the highest of the three speamens 


The figure shows that in each specimen the vertebral bodies are joined across 
rhe intervertebral space— very extensively in the lowest, less so in the middle, and 
least in the uppermost pair. 

Bony invasion of the intervertebral space probably commenced circumferen- 
tially and spread inwards into the intervertebral discs. In the 3rd and 4th lumbar 
vertebra:, the site of the most advanced and therefore the oldest pathological 
change, even the central parts of the intervertebral space have been invaded by 
new bone. 

In each specimen the dorsal interv'ertebral joints are completely obliterated, 
and cancellous bone, i.e., marrow, is continuous from dorsal arch to dorsal arch 
across the former site of the joint. Not only the bone of the dorsal arches, 
but also the new bone which occupies the joint sites, is very porous It is 
perhaps surprising that the costal joints, so far as they have been preserved are 
normal. ^ 
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The sections of the vertebral bodies show a texture which is very porous or 
spongy. It may be a matter of wonder that they are not hollow on their upper 
and lower opposed surfaces in response to the expansive pressure exercised by the 
intervertebral discs. The explanation probably lies in the loss of this expansive 
quahty of the discs from disease, of which most ample evidence lies in their invasion 
by bone, the presumed effect of an inflammatory process spread from the vertebral 
bodies. That pressure was exerted by the intervertebral discs at some stage is 
shown by the section of the 2nd and 3rd thoracic vertebrte, which shows at once 
slight hollowing and the least degree of invasion of the disc. It follows, therefore, 
that softening of the vertebral bodies preceded bony invasion of the intervertebral 
discs. 

The following are the outstanding features of Specimens II, III, and IV: 
ossification of the hgaments of the dorsal arches ; arthritis of the dorsal intervertebral 
joints, evidenced by obliteration of the joint cavities ; invasion of the intervertebral 
discs ; and rarefaction of bone. Perhaps the processes which led to these results 
were something as follows. 

Invading microbes, almost certainly blood-borne, settled in the bone of 
the vertebral bodies and of the dorsal arches, and in the dorsal intervertebral 
joints. 

In the joints microbic activity led to destruction of cartilages and their substitu- 
tion by granulation tissue. Fibrous adhesions prepared the way for osteogenetic cells 
to invade the former joint cavities from both of the articulating bones, and the result 
is osseous union by bone formation in fibrous adhesions. Bone formation in the 
interlaminar and the interspinous ligaments must have been initiated from the same 
source. 

In the vertebral bodies microbic activity has manifested itself by bone destruc- 
tion. Bony invasion of the intervertebral discs, as met with in these specimens, 
is somewhat uncommon, but must have spread from the vertebral bodies. Speci- 
men II (Th. 2-3) shows that bone formation in the intervertebral disc is a later 
process than invasion of the vertebral bodies ; direct spread is possibly delayed by 
the sheets of cartilage which intervene between the vertebral bodies and the inter- 
vertebral discs. 

It might reasonably be held that the dorsal vertebral arches were the earliest 
site of infection. In Ids account of acute pyogenic osteomyelitis of the spine, 
Steindler® expresses the view that the dorsal arches and the transverse processes are 
the commoner site of election for the pyogenic organisms, and points a contrast 
with the vertebral body which is preferred by the Bacillus tuberculosis. From time 
to time medical literature contains reports of cases which seem to resemble the three 
specimens here described. A recent report by Flemming^ contains a radiogram 
which presents an appearance very hke Specimen III, and also situated in the 
thoracic column. In Flemming’s case, and also in the opinion of Steindler, 
Staphylococcus pyogenes aureus is considered the causative organism. General 
opinion seems to be that typhoid has a predilection for the intervertebral discs and 
for the superficial investing ligaments, though rarefaction of bone may also occur. 
The deformity in these specimens is not of the kind to be expected from collapse 
of the intervertebral discs ; indeed, we know that in Specimen II, at least, nothing of 
the sort occurred. It is unlikely that these three specimens are examples of the 
‘ t3q)hoid spine 
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SPECIMEN V.-ANKYLOSIS OF THE THIRD, FOURTH, AND 

fifth thoracic vertebiue 

{Figs. 193 ? 194) 


This specimen consists of the 3id, 4th, and 5th thoracic vertebra ankylosed 

into a fomJation which, from the side view in Fig 193? ^P/^T^ertebTal 

suggestive of Pott’s disease on account of the ventral compression of the vertebral 

bodies and of the dorsal separation of the spinous processes. 1 r, j- 

Fig. 193 shows contact surfaces for the heads of four ribs on Ae vertebral bodies, 
and for the tubercles of three on the transverse processes. The fused mass is 
considerably hoUowed, and the pedicle of the middle vertebral arch, projectmg 
forwards, fads to make contact with the vertebral body, but ends m a blunt, rough 

Stump. 



Fig. 193. Fig. 194. 

Fig. 193 . — Spccimsn V. In this figure is shown a photograph taken from the right side of the anky* 
losed 3rd, 4tb, and 5th thoracic vertebra. The vertebral bodies have assumed a wedge formation. The 
bodies are compressed together in front? while the spinous processes are splayed and separated to a corres- 
ponding degree. The pedicle of the middle vertebra is separated from the fused mass of the vertebral 
bodies m from. On the vertebral bodies and situated rather posteriorly can be seen four articular areas 
which correspond to the joints of four ribs which normally articulate with three thoracic vertebra. The 
mass of vertebral bodies is distinctly hollowed, but there is no surface indication of the intervertebral 
spaces. 

Fig. 194 . — Specimen V, In this figure is shown a photograph of the right half of the specimen after 
sagittal section. It can be seen that the three dorsal arches are united by a continuous sheet of bone w'hich 
corresponds to the ossified interlaminar ligaments and the ventral surfaces of the laminse. The separation 
of the middle dorsal arch from its body is seen in the stump of its pedicle. In the fused mass of vertebral 
bodies can be seen a space which is nearly central and elongated in the horizontal plane. This is the inter- 
vertebral space, which communicated with the exterior on the left side by a sinus. The bone above and 
below this space presents an orifice which comes to the surface in the neural canal. Each of these orifices 
contains the vena basis vertebra: and is a norma! feature of a vertebral body. It seems, therefore, that two 
vertebral bodies lie on cither side of the central gap, which must have contained the miodUe vertebra before 
it was broken down by disease and extruded through the sinus on the left side. 


From the dorsum the outlines of the dorsal intervertebral joints are obscured 
by ossified capsular ligaments, but section has shown that the joint cavities are 
patent and the articular surfaces are normal. The interlaminar ligaments are 
extensively ossified. 

In Fig. 194 is shown the right half of the fused mass after sagittal section. The 
dorsal arches with the ossified interlaminar ligaments, as weU as the stump of the 
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pedicle of the mid^e arch, can be seen. Anteriorly hes the mass of the vertebral 
bodies. In the middle lies a cavity elongated fore-and-aft and closed by a bridge 
of bone in front and behind. On either side of the gap hes a vertebral body which 
though rather dense, seems very near to normal in the regular striation and in the’ 
presence of some part of a canal which communicates with the surface posteriorly 
Such a canal in a fresh specimen transmits the vena basis vertebrte and is a normal 
feature of a sagittal section of a vertebral body. Therefore each canal indicates that 
a vertebral body does indeed he on either side of the central gap. The central gap 
communicates with the exterior by a hole on the left side. Unfortunately it was 
not possible to obtain a satisfactory photograph of the specimen from the left side 
because it is too severely eroded and discoloured. 

The inference is that the body of the third vertebra, which lay in the middle, 
has been destroyed by disease, and that two practically intact bodies are left above 
and below bearing between them on their dorsal arches that of the missing member. 

Probably the 4th thoracic vertebra was destroyed by tuberculous disease, and 
extruded through the sinus on the left side. A slow process of destruction by an 
organism of low virulence rather than an acute osteomyelitis is probable. In this 
case the disease has been linuted to a single vertebral body in a manner which 
contrasts with the specimens just described. 

In this specimen the disease seems to have healed, to judge from secondary 
effects found in the column, and this again suggests tuberculosis. 

These secondary or compensatory changes include extensive ossification of 
ligaments, particularly those of the dorsal joints and the interlaminar ligaments of 
the three fused dorsal arches. Further, no doubt as a response to the reqmrements 
of a new balance to the whole colxmin, osteo-arthritic changes are present in the 
dorsal joints of the three vertebrte above and below the site of anl^losis. 

SPECIMEN VI.— ANKYLOSIS OF THE SECOND AND THIRD 
LUMBAR VERTEBRiE 

{Figs. 195, 196.) 

In a right anterior view. Fig. 195 shows the two vertebral bodies united by an 
extensive sheet of smooth superficial bone which covers the bodies and the inter- 
vertebral space in an almost complete circuit, and therefore must correspond to the 
perivertebral fibrous sheath ossified. This sheet is complete except for one small 
gap in front and for a second on the right and behind, into which the pointer is 
inserted. 

The dorsal intervertebral joints show some osteo-arthritis. The dorsal liga- 
ments, except the interlaminar to a shght degree, are unossified. Sections of 
this specimen, shown in Fig. 196, display two cavities surrounded by bone and 
lying between the two vertebral bodies. One cavity is the intervertebral space, 
and extends fore-and-aft as far as the hinder and front surfaces of the vertebral 
bodies, where it is hmited by ossified posterior and anterior ligaments. It was 
into this cavity that the pointer shown in Fig. 195 was inserted. The other cavity 
is situated within the body of the 2nd lumbar vertebra, and is completely closed, 
being separated from the intervertebral space by a wall of thin but dense bone 
which can be seen best on the left-hand side in Fig. 196. 
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This cavity in the vertebral body is not quite central, bemg nearer to 
posterior than to the anterior surface. It measures i cm vemcaUy and 17 cm 
horizontaUy. The intervertebral space is encroached upon by the wall of the sm 



Fig 195 — Speamen VI This photograph is a right anterior viev. of the 2nd and 3rd lumbar 
\enebr® united b> a superficial sheet of smooth nei*. bone This bone is complete except for the gap 
which can be seen in front and for a second gap in a right postenor position m which the pomter is imened 
The photograph was taken after section in a sagittal plane, and shows the line of section along the front 
of the specimen The two halves arc retained in posiuon by two crossing rubber bands. 


cavity, which is protruded almost to meet the other vertebral body. The interior 
is smooth and the wall is highly compact in texture ; except for some increased 
density in the immediate vicinity of the cavity the texture of both bones is normal. 



^iG 196 — Specimen VI, This photograph presents the appearances after the fused \ertebral bodies 
had been cut m the sagittal plane It is to be noted that two cavities he between the two vertebral bodies 
One ca\it> — the larger apd the lower — is limited bj ihm bone lying in the plane of the fronts and the 
backs of the \encbral bodies, and corresponds to the space formerl> occupied b> the intenertebr^ disc 
A smaller caMi>, rather o'al in section, lies tn the bod> of the 2nd lumbar \ertebra and protrudes into the 
intervertebral space This smaller cavii> is completed enclosed in bone, and is shut off from the inter- 
lencbral space b> a plate of ihm but compact bone which is best seen on the left-hand side. 


During life the small cavity must have contained a tissue which exerted pressure 
during its growth, for it formed a compact wall and encroached upon the space 
occupied by the normally e.xpansive intervertebral disc. It is easy to surmise that 
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the compact new bone at each vertebral margin, where are attached the short inter- 
vertebral ligaments. 

The nature of the pathological process which eroded the body of the 3rd 
lumbar vertebra and gave rise to these changes must be a matter of conjecture. 
An excavation of the size could scarcely have been caused by a meningeal tmnour 
without erosion of the other vertebra. For the same reason a tumour arising in the 
intervertebral disc would scarcely explain the findings. A chondroma would have 
caused considerable distortion of the vertebral body in which it arose, and have 
left traces of expansion of the bone. It is perhaps most likely that we are examin- 
ing the effects of tuberculous disease of the body of the 3rd lumbar vertebra. 



Fig. 198 — Specimen VII A photograph of the left half of the ank>losed 3rd and 4th lumbar 
vertebra after sagittal section There is an excavation in the posterior part of the body of the 3rd lumbar 
vertebra. The excavation is uniformly curved, and though the bone around it is somewhat condensed, 
the surface is porous and not compressed into a firm lamina as in Specimen VI. It can be seen that at the 
seat of ankjlosis in front of the vertebral bodies, where the bridge of union broke in handling, the bone is 
very dense From the two points of umon compact bone spreads into the two vertebral bodies. The 
intervertebral space in front of the hollow excavation has parallel walls which expand just where the 
compact bone begins. It must be inferred that the intervertebral disc bulged anteriorly, and it is probable 
that the new bone is formed in the short intervertebral hgaments. 


The presence of changes in the dorsal intervertebral joints elsewhere in the 
column suggests that there was time for the column to become adjusted to new 
strains, and therefore that the process, whatever it was, was not rapidly fatal. 
Osteo-arthritis in the dorsal joints is shown in the lateral drawing in Fig. 197 
affecting all the joints below the loth thoracic. The interlaminar hgaments from 
the 9th to the nth arches are ossified. The only part of the column available for 
reconstruction is shown in Fig. 197, from which it seems that the normal thoracico- 
lumbar curve has been straightened out and even reversed. There probably was 
a kyphotic curve to the whole vertebral column. 

DISCUSSION 

The specimens described illustrate the following diseases of the vertebral 
column to which ankylosis is a concomitant. 

Specimen I . — ^Primary disease, probably microbic infection. Ankylosis is 
effected by ossification of the perivertebral fibrous sheath. 
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Specimens II, III, and IV. — ^Primary disease, probably staphylococcal infection. 
Ankylosis is brought about by obliteration of the joints, by ossification of the inter- 
laminar ligaments and by bony invasion of the intervertebral discs. 

Specimen V. — Tuberculous disease. Extrusion of a diseased vertebral body, 
and he alin g by ossification of hgaments. 

Specimen VI. — ^Primary disease, a tmnour of the vertebral body, probably a 
myeloma. Secondary ankylosis is brought about by ossification of the perivertebral 
fibrous sheath. 

Specimen VII. — Primary disease imcertain, probably tuberculosis of the vertebral 
body. Ankylosis is caused by ossification of the short intervertebral hgaments. « 

In Ruffer’s book are figured specimens which resemble Specimens I to IV, 
though the author does not subject them to very close analysis or to section. 
Specimens I to IV are all regarded as illustrating the effects of microbic infection, 
though these effects are much sUghter in the first than in the others. Reasons for 
taking this view have been given already. 

A feature common to these four specimens is rarefaction of bone. An obvious 
question arises : Is rarefaction of bone a sequel to ankylosis comparable with the 
atrophy of disuse ? This question is not easily answered ; but a limi ted experience, 
so far as it goes, does not suggest to me that rarefaction necessarily follows 
ankylosis. There is no rarefaction of bone in Specimens V and VI, though anky- 
losis is firm enough. It might be objected that there is no information available 
as to the relative chronicity of the pathological processes in Specimens II, III, and 
IV on the one hand, or in F and VI on the other. Specimens V and VI were 
ankylosed long enough for osteo-arthritic changes to develop in the dorsal inter- 
vertebral joints near the site of ankylosis in response, as it is surmised, to disturb- 
ances in balance of the whole column following on ankylosis. 

In another place® I have described a specimen of developmental sacro-iliac 
synostosis and compared it with synostosis of infective origin. The internal 
strucmre of the first was perfectly normal 5 it was in the second that alteration of 
bone structure with patches of rarefaction were foimd. It does not seem from 
this that ankylosis per se brings about absorption or rarefaction of bone ; rather 
is this effect to be attributed to diffuse inflammation or osteomyelitis. 

The infective nature of Specimens II, III, and IV would be very probable 
from the ankylosis and obliteration of the dorsal joints, apart from rarefaction of 
bone and invasion of the intervertebral discs. 

The term ‘ rhizomehc spondylitis ’ has been used to include those cases of 
ankylosis brought about by an extensive superficial sheet of new bone. This 
term, derived from the Greek pl^a spine, and membrane, is sufficiendy 

descriptive of ossification of the perivertebral fibrous sheath. Rhizomelic spondy- 
litis, as usually understood, corresponds to ‘ spondylitis ossificans ligamentosa ’ of 
Lawford Knaggs, and is distinguished by extensive ossification of the perivertebral 
sheath, but includes in addition ossification of the interlaminar ligaments, ankylosis 
of the small vertebral joints, and rarefaction of bone. An infective or ‘ rheuma- 
toid ’ origin is the opinion almost imiversally held. There does not seem to be 
any justification for applying the term ‘ rhizomelic spondylitis ’ to Specimens II, 
III, and IV. 

So far as external appearances go. Specimen VI might have been assigned 
to the category' of rhizomelic spondylitis. Further ex amin ation shows that the 
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perivertebral Ugaments are more probably ossified as the result of mechanical strain 
than as a consequence of ‘ rheumatoid ’ infection. A tumour encroached upon 
the intervertebral disc, which is normally expansive ; hence excessive strain was 
set upon aU of the ligaments which surround the disc and hold vertebral body to 
vertebral body, and that strain induced ossification in them. 

That abnormal strain in ligament is sufiicient cause for ossification is probably 
generally assumed, and the mechanism described below in the words of Macewen^ 
explaining the process of ossification in tendon probably represents a general 
principle which covers this theorem. 

Tendons which are directly inserted into bone, without the intermediary of the perio- 
steum, are, imder exceptional circumstances, liable to osseous infiltration . . . mechanical 
irritation causes a proliferation of osteoblasts which penetrate the . . . fibres of the tendon 
and set up ossification in their midst. Some of the fibres . . . may retract into the tendon, 
carrying osteoblasts from their point of insertion. Rider’s bone results in this way. 

In another place® I have tentatively explained the very common finding of 
ossified interlaminar ligaments as the restilt of strain or trauma following on ventri- 
flexion of the vertebral column, and commonest in the thoracic region because the 
thoracic units are normally ventriflexed on each other and supported in that position 
by the interlaminar ligaments. This might be held to illustrate the principle set 
out above. ’ Vertebrae with the interla mi nar ligaments ossified to a greater or lesser 
extent are very common in Egyptian columns, and this makes the finding of Ruffer 
on this point the more remarkable. Writing on ‘ spondylitis deformans ’ in 
Egyptian skeletons, he states : “On the other hand the ligamenta subflava (inter- 
laminar ligaments) composed of yeUow elastic tissue always remained free firom 
ossification I strongly dissent from this opinion. 

In Specimen III ankylosis is brought about by direct bony union of two vertebral 
bodies after extrusion of a diseased intermediate member. The interlaminar Uga- 
ments are completely ossified, it may be suggested, because they were subjected 
to strain in resisting separation of the dorsal arches in the position of extreme 
ventriflexion which followed collapse of the intermediate vertebral body. In the 
stages prior to healing, these ligaments must have been the chief local support of 
the three acutely flexed vertebrte, and probably represent the earhest site of new or 
reparative ossification. 

In one of his papers Ruffer^” interprets two tomb carvings of the Xl-XIIth 
and of the XVIIIth Dynasties as examples of Pott’s disease of the spine, and 
states that he knows of no others in Egypt. His collection of bones apparently 
did not contain an example like Specimen III. 

In several places reference has been made to concomitant osteo-arthritis in 
the dorsal intervertebral joints, and this finding has been adduced as evidence of 
chronicity. Timbrell Fisher defines osteo-arthritis as “ the series of physiological 
or pathological changes that occur in a joint when it is subjected to oft-repeated 
injury, either mechanical or toxic, but of a moderate degree of intensity Point- 
ing out that osteo-arthritis may be an expression of abnormal stresses laid upon 
a joint, Fisher gives among the causes of “ tramnatic or localized ” osteo-arthritis 
this example : “ a localized increase of articular stress of an occupational nature 
or caused by . . . ankylosis of an adjacent joint ”. 

Ankylosis of two or more vertebrae may be supposed to cause an unusual 
stress to fall upon the dorsal intervertebral joints above and below the site of tmion. 
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and therefore to render those joints prone to the development of osteo-arthritis. 
This inference follows from Fisher’s theorem, and also the further inference that 
in those specimens in which osteo-arthritis is an apparent concomitant of ankylosis 
the main pathological lesion must be of longer duration than is necessary to bring 
about the development of osteo-arthritis. 

In his account of pathological lesions of the vertebral column Ruffer describes 
and figures specimens of ankylosis brought about, as it seems, by ossification of the 
perivertebral fibrous sheath, and a much larger number exhibiting osteophytes of 
the type that causes the familiar ‘ hpping ’ of the vertebral bodies. This type of 
osteophyte Ruffer considers to be that most characteristic of ‘ spondyhtis ’. Lip- 
ping, or polyspondyhtis marginahs osteophytica, I believe to be the result of bone 
formation in the short intervertebral ligaments, brought about by strain when 
vertebra shps or rotates upon vertebra as a consequence of change in the inter- 
vertebral disc. Though this condition is the commonest of pathological changes 
in Egyptian vertebral columns, I have not obtained a specimen in which ankylosis 
had resulted except Specimen VII, and in this the initial lesion is highly tmusual. 

Ruffer makes an interesting deduction as to the development of the social 
sense in the communities of ancient Egypt. The individuals with the pathological 
lesions described in this paper must have been crippled and for a long time imable 
to exist by their own efforts, or to bear a share in the commimal life of a primitive 
people. It is inferred that the care of the sick was a duty even in Predynastic 
times in ancient Egypt. Specimen V, healed tuberculosis of the spine, points in this 
direction, and even more strongly Specimen VII (if it is tuberculous), becatise 
diagnosis must have been much more difficult, and healing has taken place at a 
much earlier stage. 

I have to acknowledge with thanks the opportunities given me by Prof. J. T. 
Wilson and by Dr. W. L. H. Duckworth to examine the series of vertebral col umn s 
stored in the Anatomy Department at Cambridge. Sir Walter Langdon-Brown, 
when Regius Professor of Physic at Cambridge, and the M.D. Committee, gave me 
permission to publish these observations, which formed part of a Thesis presented 
for the degree of M.D. in 1933. 
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MULTIPLE ARTHRITIS IN PRESUMABLY TUBERCULOUS 
SUBJECTS: DIFFICULTIES ESf DIAGNOSIS AND 
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AND CHARLES CAMERON 
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INTRODUCTION 

Diagnostic Inaccuracies. — Tuberculosis of a single large joint, e.g., hip 
or knee, in young persons before the age of puberty, can usually be diagnosed 
correctly after clinical and radiological examination. After puberty other types of 
‘ non-specific ’ infective arthritis may make their appearance, and these must be 
considered in arriving at a diagnosis. Smith and Watters^ found that the diagnosis 
•was wrong in 22 per cent of 208 patients admitted for tuberculosis of the hip to 
the County Branch of the New York Orthopsedic Hospital, and Smith^ reports 
the findings in 24 cases of monarticular arduritis simulating tuberculosis which 
were submitted to exploratory operation. Histological examination and animal 
inoculation excluded tuberculosis in these cases. Smith remarks that the classical 
signs of tuberculosis of a joint are just as common in other joint diseases. Milgram® 
points out that diagnostic inaccuracies may operate also in the other direction, 
and that 387 per cent of 142 proved cases of tuberculosis of bone, joint, and bursa 
were not so diagnosed. Ghormley and Brav^ record errors of diagnosis in 24-4 per 
cent of cases of supposed tuberculous arthritis and 137 per cent of supposed non- 
tuberculous arthritis affecting the knee. 

Diagnostic Methods. — 

Guinea-pig Inoculation of Aspirated Material, and Histological Examination of 
Tissue obtained by Biopsy. — ^The necessity of these methods of diagnosis is repeatedly 
stressed in American literature. The consistently obvious demonstration of tubercle 
formation in Allison and Ghormley’s® cases convince one of the value of the histo- 
logical method, and Ghormley and Brav^ found the histological examination to be 
correct in aU but 3-2 per cent of 158 cases, although in 22 cases additional sections 
were necessary in order to demonstrate the lesion. Out of 24 tuberculous cases 
tested by animal inoculation, 3 failed to demonstrate the nature of the disease. 
Biopsy is not so commonly practised in Great Britain, and Girdlestone® writes that 
diagnostic arthrotomies are not always indicated in suspected tuberculosis of the 
knee, and false negatives are said to be common : * a view which is also held by 
Forrester-Brown" in regard to the early diagnosis of hip-joint tuberculosis. 

X-ray Diagnosis. — The question of the radiological diagnosis of early joint 
tuberculosis has been widely discussed. Although Fraser,® Rogers,® and other 
authors believe that the primary tuberculous focus is more often in the synovial 
tissues of a joint than in the bone, Allison and Ghormley® have found coincident 
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invasion of subchondral bone in all their cases. These authors make it clear, 
however, that it is possible to have active tuberculosis in bone and joint without 
any demonstrable change in the X-ray picture. 

Smith^® says that decrease in the width of the joint space is a fairly early sign, 
and that evidence of bone destruction was present in very few of the early cases. 
Phemister^b has shown that in tuberculous arthritis, in contradistinction to other 
forms of infective arthritis, the articular cartilage is often preserved at the points 
of contact of articular surfaces, and in radiographs the cartilage space often main- 
tains its tisual width.^® Certainly, if the joint space is maintained, in spite of 
associated bone destruction, there is a strong presumption of tuberculosis 
(Pomeranz),^* but loss of joint space is not a point against tuberculosis. Radiology 
does not help in the differential diagnosis tmtil the comparatively late stages when 
there is evidence of bone destruction. 

Henderson and Fortin^® think there is no typical X-ray picture of tuberculosis 
of the knee. They rely on the history and objective data to reach a diagnosis, and 
in differentiating tuberculosis from ‘ chronic infectious arthritis ’ they note that 
the latter is commoner in more elderly patients, and that in non-specific arthritis 
of the knee-joint either other joints become involved within a year, or the knee 
recovers after suitable treatment such as eradication of infective foci. In our 
experience, however, neither of these results may ensue, and the diagnosis may 
still remain in doubt. In this connection it may be weU to recall the dictum of 
Smith^® : “ The idea that it is safer to treat the case conservatively at first and to 
await developments is a fallacious one, because, once immobilization is started, 
the condition is obscured indefinitely.” Smith confines his cases to bed, but 
without imm obilization, for such a time as may allow an evanescent arthritis to 
clear. If this does not occur, he performs an exploratorj' operation. 

Tuberculin Reaction . — Without indulging in a fall discussion of this well-worn 
subject, we may say with Atsatt^® that a positive reaction, quantitatively controlled, 
can only be presumptive of osseo-articular tuberculosis until all other possible 
active foci have been excluded, whereas a negative reaction, in the absence of certain 
modifying factors (overwhelming tuberculous infection, advanced sepsis, anemia, 
or other grave disease), can eliminate the diagnosis of tuberculosis with some 
certainty. Occasionally an acute focal reaction in a joint, as in the case described 
by Bezangon and his colleagues,^" may indicate the tuberculous nature of a local 
arthritis. Rehable focal reactions are, however, rarely obtained when using the 
intracutaneous or Mantoux technique. We should like to call attention to the 
Tuberculin P.P.D. (Purified Protein Derivative) manufactured by Parke, Davis & 
Co., with the small first dose of which all highly sensitive cases can be detected 
wi±out danger of a verj' severe reaction (Long, Seibert, and Aronson^®). This 
is an accurately standardized preparation, with which quantitative reactions of 
some value can be obtained. 

Considerable difficulties, therefore, may exist in the earh’ differential diagnosis 
of the monarticular arthritides in adolescence and in the first decade of adult life. 
This matter of diagnosis is of far more than theoretical importance. Early immo- 
bilization might prevent destruction of bone in a tuberculous joint, but in a non- 
specific arthritis would not only subject the patient to an unnecessaril}’ long and 
expensive in-patient treatment, but might result in an otherwise preventable 
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ankylosis. A joint with only 30° of useful movement is a far more valuable 
possession than an ankylosed joint, no matter how perfect the orthoptedic position 
may be. 


MULTIPLE ARTHRITIS AND TUBERCULOSIS 

It may not seem so likely that confusion should occur in diagnosis in the case 
of a multiple arthritis, but that this does happen has been made clear in our experi- 
ence and in the case records which we present. Many factors account for this 
confusion : — 

1. The insidious monarticular onset of some cases of multiple non-specific 
arthritis. 

2. The coexistence in the patient of some visceral tuberculous lesion, which 
may or may not influence the course of a non-tuberculous polyarthritis. 

3. The possible occurrence of a single tuberculous joint superimposed upon 
a non-tuberculous multiple arthritis. 

4. The occasional incidence of true tuberculous arthritis in two or more joints. 

5. The comparative infrequency of non-specific arthritis of the hip in patients 
under middle age, and the tendency to suppose such a condition to be tuberculous. 

6. Modification of the course of non-specific art hr itis due to early immobili- 
zation. 

7. The possibility that there exists an atypical tuberculous form of polyarthritis 
— tuberculous rheumatism. 

We need not again emphasize the importance, both for treatment and prognosis, 
of a proper knowledge of Aese questions in diagnosis. Each will be discussed and 
illustrated, where possible, by cases from our own experience. 

I. The Insidious Monarticular Onset of some cases of 
Multiple Non-specific Arthritis 

Case I. — Female, employed as machinist. No family history of tuberculosis. In 1929 
she developed pain and swelling in the right knee. Three months after onset this was 
diagnosed as tuberculous arthritis of the knee. She was sent to a sanatorium and treated 
in extension and later in plaster for 3J years. At the age of 23, while still in the sanatorium, 
symptoms arose in the left elbow and in the left wrist. These were still thought to be 
tuberculous, and were treated by fixation in plaster. The wrist became ankylosed, with an 
awkward radial deflection of the hand and wrist-drop. The symptoms in these three joints 
gradually subsided and she returned home in 1933. 

A year later, however, an arthritis developed in the right elbow, and on admission to 
the Harrogate Royal Bath Hospital at the end of 1935, this was the most actively diseased 
joint. Her condition after admission to this hospital was as follows : — Rt. elbow : Fluid 
swelling of joint j the muscles supporting the joint were extremely atrophied and weak ; 
almost full passive movement could be obtained. Lt. elbow : Flexion and extension limited 
to about 30° of movement ; no pain. Lt. wrist ; Rigid, with radial deviation of the hand. 
Rt. knee : Full extension not obtainable, but about 70° of movement possible. X-ray 
examination showed slight erosions and loss of cartilage space in all joints, bony ankylosis 
of the left wrist, and secondary osteophyte formation and periosteal reaction in right knee 
and left elbow. Aspiration of fluid from the right elbow was performed on two occasions. 
The total nucleated cells numbered 34,500 and 40,000 per cm., with 90 per cent of poly- 
morphs (commensurate with that found in the rheumatoid type of chronic arthritis'®). 
Cultures were sterile, and guinea-pig inoculation negative. The anterior end of the 4th 
right rib was splayed out as if by medullary expansion. There was a slightly tender swelling 
over this site at the time of her admission, but the swelling subsided. We are unfamiliar 
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with the radiographical appearances ; they were not suggestive of tuberculosis. Blood 
Wassermann reaction was negative on two tests. Tuberculin reaction with P.P.D. Tuberculin 
was 3 + with the first test dose ; no active focus of tuberculous infectionj however, was 
found. 

Physical therapy and general spa treatment greatly improved this patient, restoring 
almost full active movement to the left elbow and a bigger range of movement in the right 
knee. She has since returned to her work. 

This is an unusual form of multiple arthritis to encounter in a female. The 
smaU joints of the hands and feet were never involved and the lesions were asym- 
metrical. Against the original diagnosis of mberculosis were the absence of definite 
radiological evidence of tuberculosis even after six years of the disease, the parti- 
cularly chronic course of the disease, the examination of the joint fluid from the 
elbows, and the improvement of ftmction resulting from methods of physical 
therapy. The only confusing point was the strongly positive tuberculin reaction. 
The possibility of syphilis was considered, but discarded after failing to find any 
clinical confirmation, and after two negative Wassermann serum tests. No source 
of infection was discovered. Periods of one or two years elapsed between the 
successive joint involvements. There is no doubt that this slow progress of the 
disease accounted for the confusion in diagnosis. It is impossible to say to what 
extent the immobilization and general regime of the sanatorium influenced the 
course of the disease, and delayed the spread to other joints. Apart from the possi- 
bility that the condition might have become more generalized had she not been so 
dealt with, we think that the treatment adopted was detrimental to functional activity 
of her joints, and that the period of her economic incapacity was unduly prolonged. 

2. The Existence of some Visceral Tuberculous Lesion which may or 

may not Influence the Course of a Non-tuberculous Polyarthritis 

Case 2. — Mrs. A. E., aged 59 years, was seen by one of us (C. C.) at the request of her 
doctor, and was admitted to East Fortune Sanatorium. We had known for many years that 
she suffered from rheumatoid arthritis, but the reason for the requested visit was a sudden 
hsmoptysis. 

She had evidence of old tuberculous disease in the form of neck glandular scars, and 
chains of small ver5' hard glands were easily felt in both posterior triangles of the neck. 
When questioned, she gave a history of a glandular abscess at the age of 16 years, and of 
the removal of her right index finger for disease which appeared at the age of 24 years after 
a trivial accident. This was almost certainly a tuberculous condition. The X-ray examina- 
tion showed the shadows of densely calcified glands in the roots of both limgs, small calcified 
shadows below both clavicles, and a light infiltration, which appeared to be of recent develop- 
ment, of the upper half of the left lung. She had advanced rheumatoid arthritis, with the 
typical deformities of the advanced disease. Every joint in her limbs appeared to be affected, 
and the deformities of hands and feet tvere gross. The disease was most active in the knee- 
joints, each of which had a flexion deformity and subluxation of the tibia with genu valgum. 
The X-ray appearances were typical of advanced rheumatoid arthritis. She was a thin woman 
of poor physique, and there was gross muscle atrophy associated with the joint conditions. 
She had a good deal of intestinal discomfort, and her stools were bulky and semi-formed, 
intensely foetid, and contained undigested food. Fractional gastric analysis showed a com- 
plete achylia. She improved very greatly with treatment in the Sanatorium. This treatment 
included nvo courses of gold injections, a long course of careful orthopxdic and physical 
treatment, and finally a double osteotomy to correct the gross bilateral genu valgum. 

Case 3. — Mrs. A. A., aged 38, was admitted to East Fortune Sanatorium on Oct. 12, 
1929. She gave a history of having suffered from pleurisy 18 years previously, and of having 
had intermittent fever and cough since a confinement 12 years before. Four years after the 
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development of the cough she developed rheumatoid arthritis, and when she came to the 
Sanatorium was in a very poor condition. Her sputum contained tubercle bacilli, and the 
X-ray film showed dense fibroid tuberculous disease of the left upper lobe containing several 
cavities, with lighter fibrotic disease of the lung below and of the right apex. She had 
frequency of micturition and pain, with intermittent pyuria, which we finally traced to the 
presence of stones in the bladder and right kidney. On March 28, 1932, Mr. Mercer, surgeon 
to the Sanatorium, removed a stone weighing 19 gr. from the pelvis of the right kidney, and 
on May 5 he removed a mulberry calculus of the size of a horse-chestnut from the bladder. 
The urinary symptoms did not recur. She had extensive rheumatoid changes in elbows, 
wrists, knees, feet, and in the small joints of the hands, with characteristic X-ray appear- 
ances. Some years previously her tonsils had been removed and an infected left antrum had 
been drained. If one were to look for an initial focus, the urinary and other sepsis would 
have to be considered in addition to the tuberculous disease of her Itmgs. 

The lung disease improved greatly, contraction of the fibrotic left upper lobe being helped 
by a phrenic evidsion which was performed on June 25, 1931. The joint condition had begun 
to improve before the kidney and bladder operations, and it seemed to us to improve coin- 
cidently tvith the improvement of her lung disease. At the time of her discharge the disease 
in most of the joints was quiescent, and though many of them were deformed they had a 
useful range of painless movement. The left knee-joint remained swollen and rather painful, 
but was improving. 

It is difficult to assess the part which tuberculosis may have played in the 
rheumatoid arthritis of these two patients. In both cases the tuberciJous infection 
preceded the appearance of the rheumatoid condition, and it would be an easy 
conclusion to state that the one was secondary to the other. Such a view cannot 
be readily accepted, for in both patients there were many other points to consider. 
In Case 3 there was a history of sepsis antecedent to the rheumatoid arthritis, 
while in Case 2 there were intestinal disturbances (achylia and foetid stools) which 
might with equal reason be held as relative to the rheumatoid disease. We are 
inclined to regard the tuberculous disease and the rheiunatoid arthritis as independ- 
ent affections in these two patients. 

The two diseases occur but rarely in the one patient. These two patients 
(Cases 2 and 3) are the only cases of true rheumatoid polyarthritis which have been 
admitted to East Fortune Sanatorium during the past 13 years. In that time 1562 
patients over the age of 15 years with pulmonary tuberculosis, and 617 patients 
over the age of 15 years with non-pulmonary tuberculosis (207 of whom suffered 
from bone or joint disease) have been treated at the Sanatorium. This incidence 
is slightly lower than that found by Lawrason Brown at Saranac Lake (quoted by 
Pemberton^®), whose figures were ii cases of positive rheumatoid involvement 
among 4499 cases of pidmonary tuberculosis, Pemberton states that active tuber- 
culosis was very infrequent among patients with non-specific arthritis, and Brav 
and Hench^^ discovered only 8 out of 250 patients with rheumatoid arthritis who 
had definite tuberculosis elsewhere than in the joints — a lower incidence of tuber- 
culosis than in a corresponding number of non-arthritic patients. It is clear, then, 
that tuberculosis is sufficiently rare in rheumatoid arthritis, and polyarthritis is 
sufficiently rare in tuberculosis, to enable us to refute the suggestion that tuber- 
culosis is a frequent or an important factor in the etiology of the other disease. 
The occasional coincidence of the two diseases in the one patient is illustrated by 
our two cases and by a few others in the literature, but we intend to postpone the 
more detailed discussion of these and of what is meant by ‘ tuberculous rheumatism 
until we have described our other cases and the different problems which they 
present. 
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3. The Occasional Occurrence of a Single Tuberculous Joint 

Superimposed upon a Non-tuberculous Polyarthritis 

Pathological observations by Brav and Hench^^ disclosed evidence of tuber- 
culosis of a single joint in 8 out of 75 cases diagnosed before operation as chronic 
infective polyarthritis. In each of these 8 cases the diagnosis of tuberculous 
arthritis of the single joint was suspected before operation, but the associated 
generalized arthritis introduced a confusing factor. While Brav and Hench cannot 
entirely disregard the possibility of an atypical multiple tuberculous arthritis, they 
suggest that tuberculous infection may have developed in one joint, the resistance 
of which was lowered by previous attacks of non-tuberculous polyarthritis. This 
seems especially probable in five of their patients in whom the generalized arthritis 
was primary, localization occurring later in one of the joints. Our Case 4 is an 
illustration of this type. A severe arthritis of one knee, clinically and radiographic- 
ally suggestive of tuberculosis, developed some years after the onset of a generalized 
arthritis in a young girl. A marked focal reaction in this knee and a general 
reaction followed the injection of tuberculin. There was also a tuberculous focus 
in the lung. 

Case 4. — ^J. P., female, aged 16 years. At the age of 8 years, this patient had an attack 
of rheumatism with stiffness and pain in both wrist-joints. The attack lasted about seven 
months. At the age of ii, and again at 14 years, she had further attacks of rheumatism, 
the disease spreading to, and remaining in, the elbows, shoulders, knees, feet, and hands. 
There was no cardiac disease. 

On admission to the Harrogate Royal Bath Hospital, she had all the appearances of 
chronic non-tuberculous polyarthritis. The wrists had a few degrees of movement, although 
radiographically they showed bone atrophy with scattered centres of rarefaction and slight 
erosions. The elbows were swollen and not very painful, and showed no significant changes 
on X-ray examination. The shoulders and ankles were stiff and limited in movement. There 
was spindle deformity of many of the finger-joints. The right knee appeared to be unaffected. 
The left knee, however, was swollen, hot, and extremely painful to touch or movement. 
Starting pains at night were experienced in this joint. There was muscle wasting above the 
joint. The X-ray film showed slight bone rarefaction and erosion in the region of the tibial 
spines, the cartilage space being well maintained. The afiection of this (left) knee had 
developed within the last few months, and it was clear from the history she gave that the 
joint had been becoming progressively worse, while the other joints had been improving. 
An intradermal tuberculin test was made with o-i c.c. of i-iooo Old Tuberculin, and a 
-r + -*- local reaction developed. At 48 hours after the test the temperature had risen to 
99 6°, there was general malaise, and a very marked exacerbation of symptoms in the left 
knee. No focal reaction occurred in any other joint. There was clinical and radiological 
evidence of a not very active tuberculous focus in the right infra-clavicular area of the lung. 

The left knee was diagnosed as true tuberculous arthritis, and was immobilized in 
plaster. The patient was later transferred to an orthopedic hospital. 

4. The Occasional Incidence of True Tuberculous Arthritis 

in Two or More Joints 

In a series of 168 cases of tuberculous arthritis of the knee, Ghormley and 
Brav* found two joints affected in 13-1 per cent, and more than two joints affeaed 
in 5-4 per cent, of their cases. Brav and Hench,-* however, consider that when 
more than three joints are the seat of arthritis it is not verj' likely that the arthritis 
is due to tuberculosis. Allison and Ghormley® describe one proved case of multiple 
tuberculous arthritis affecting elbows, wrists, knees, and tarsus. In this case there 
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was much bone destruction and periosteal reaction, also general glandular enlarge- 
ment, and discharging sinuses leading from the right tarsus. This case is so 
clearly one of multiple tuberculous foci, that it in no way resembles the much 
debated form of ‘ tuberculous rheumatism We beheve that the infrequency of 
multiple tuberculous arthritis has been exaggerated in common medical opinion. 
In East Fortune Sanatorium, during the past thirteen years, there have been at 
least 7 patients with multiple foci among 207 cases of osseo-articular tuberculosis. 
From these we may quote Cases 5 and 6 as examples of the condition. This type 
of disease must be considered when reaching a diagnosis in an atypical multiple 
arthritis, but evidence of the true tuberculous nature of the condition is nearly 
always readily at hand. 

Case 5. — J. T., female, aged 24 years, was a patient in East Fortune Sanatorium from 
1930 to 1934. At the age of 18 she had suffered from pleurisy, which was followed by a rib 
abscess. At the age of 24, following an injury, her right knee became swollen, and it was 
for this condition that she was sent to the Sanatorium. 

There was a typical tuberculous arthritis of the right knee, and the joint was finally 
excised and fixed by artlirodesis. Previously unsuspected tuberculous disease of the dorsal 
spine was found on admission. This involved the 5th, 6th, and 7th dorsal vertebrae. These 
lesions healed well, but she died two years later of tuberculous meningitis. 

Case 6. — S. McG., female, aged 30 years, was admitted to East Fortune Sanatorium on 
June 18, 1932, and died on July 12. She had tuberculosis of her lungs with tubercle bacilli 
in her sputum. X-ray examination showed a large calcified abscess overlying the upper 
part of the sacrum and obscuring the lower lumbar spine. She had had spinal symptoms 
some years previously, and there is no doubt that this was an old psoas abscess. There 
was advanced tuberculous arthritis of the left knee-joint, which was full of tuberculous pus. 
The right hip-joint was stiff and painful, and the X-ray film showed e.xtensive destruction of 
the joint with ankylosis. 

5. The Comparative Infrequency of Non-specific Arthritis of the Hip 
in Patients under Middle Age, and the Tendency to Suppose 
the Condition in such Persons to be Tuberculous 

Symptoms in five of the patients whose notes are included in this paper com- 
menced in the hip-joint. These patients were diagnosed, in the first place, as 
suffering from tuberculous hip disease. The subsequent course of the disease and 
later investigations rendered this diagnosis untenable. Two of them we believe 
to have been cases of ankylosing spondylitis, the typical course of which was 
modified by their early treatment, and these will be described in the next section. 
Three others {Cases 7, 8, and 9) suffered from an atypical type of arthritis of the 
hip-joints. None resembled the usual form of rheumatoid arthritis, for the smaller 
peripheral joints were not implicated. 

In our own experience objective or subjective signs of hip-joint disease are 
exceedingly imcommon in rheumatoid arthritis. Pemberton^® also says that in the 
hip external visible evidence of the true pathological process may be lacking through- 
out, and Forestier^^ states that he found only 10 cases of affection of the hip in 
more than 250 cases of progressive polyarthritis, and only 3 of these were bilateral. 
In only one instance in Forestier’s cases did symptoms in the hip initiate the disease. 
Forrester-Brown^® discusses the differential diagnosis of abnormal hip conditions 
in children, and mentions “ arthritis of true rheumatic origin, less acute than 
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rheumatic fever, and another of quite unknown origin ” as common causes of hip 
symptoms in children. She considers that the majority of so-called tuberculous 
hips which healed in the past with Uttle or no imm obilization were of this nature, 
and Telford-^ thinks that recovery with full movement of a hip-joint, diagnosed 
as tuberculous, must cast considerable doubt on this diagnosis. 

We wish to emphasize, however, that though a painless joint will be the 
eventual result in all cases of non-tuberculous arthritis, immobilization, adopted 
on an incorrect diagnosis, may result in serious and unnecessar}^ linutation of move- 
ment and may also actually delay recovery'. 


Case 7. — ^I. W., female, was admitted to East Fomme Sanatorium on Nov. 12, 1930, 
with a diagnosis of tuberculous disease of the left hip-joint. She was then 13^ years of 
age, and had been quite well until a month previously when pain appeared in this joint. 
The onset of the pain was gradual. She was admitted to a general hospital where it was 
observed that a dull pain was constandy present and referred to the outer aspect of the thigh, 
the front of the knee, and the calf. A few hard glands in the right posterior triangle of the 
neck had been detected, and despite somewhat indefinite X-ray findings she was diagnosed 
as having tuberculosis of the left hip-joint. 



Fig. 199 — Case 7, Aug. 19, 1932. Xon-spcofic infecuve type of anhnus of both hip-iomts. The 
left hip has been affected for 18 months, the right for about 4 months. There is loss of cartilage space 
of both lomts and general loss of bone density, more marked on the left side. In spite of the durauoa 
of the affeaion there is little or no erosion of bone, and recover>' wath greatly mcreased movement was 
eventually obtained. 


On admission to the Sanatorium the patient was in a poor general condition, with a 
dry sldn and appearances which suggested a chronic tuberculous infection. She gave a 
strongly -f reaction to the Mantoux test (i-iooo), and the left leg was fixed in a position 
of sligiit abduction and external rotation. There was tenderness to pressure on the head 
of the femur, all hip movements were in abeyance, and many small hard glands were present 
in the left inguinal region. An X-ray e.xamination of the left hip showed merely loss of 
bone density and slight narrowing of the joint space, and, though not definitely diagnostic 
of tuberculous disease, that diagnosis was accepted. 

A few days after admission extension was applied to the limb. By Februaiy, 1031, 
movement had returned to this joint, but the left knee was now enlarged and its range of 
movement was diminished. Her general condition was much better. By November, 1931, 
movement of the left hip had again become restriaed, the left knee was very stiff and painful, 
and creaking and stiffness had appeared in the right knee. During this time the diagnosis 
of tuberculosis had been questioned on several occasions, but the diagnosis was not altered. 

After symptoms had appeared in the right hip a radiograph showed narrowing of the 
joint space of both hips, with loss of bone density, more marked on the left than on the 
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right side. The contour of the articular surfaces remained regular in spite of the disease 
having been present in one of the joints for i8 months (Fig. 199). This was in April, 1932, 
and extension was applied to both legs. Movement became gradually less until at the 
beginning of 1934 the left hip seemed to be ankylosed, both knees were almost completely 
stiff, and movements of the right hip were reduced to a few degrees of flexion. Under a 
general ana:sthetic, however, both hips moved freely and movement was present in both 
knees. The diagnosis of tuberculosis was then definitely discarded. Other lines of treat- 
ment were adopted to deal with the multiple arthritis. These included a course of T.A.B. 
injections, massage, and passive movement of the joints, and some improvement was effected. 

On Aug. 27, 1934, the patient was transferred to the Harrogate Royal Bath Hospital. 
She had still extreme limitation of movement of both hips, and wasting of the thigh and 
gluteal muscles. Her knees were stiff and crepitus was present in them, but there were 
several degrees of active movement. Pain was not conspicuous, but fatigue resulted from 
very little exercise. She walked with great diflSculty with two sticks. The hips were held 
rigidly, and progress of a shuffling type was possible only by swinging the whole body. 
Treatment consisted of sulphur immersion baths and H.F. diathermy to both hips, followed 
by gentle massage and movements. She recovered movement and strength in a remarkable 
manner. After five weeks she could walk a distance of more than a mile, only using one 
stick when going uphill. Movement of the hips continued to increase and she was dis- 
charged on Oct. 13, 1934. Her condition has continued to improve, and she now leads a 
life of normal activity. 

The case of this patienr ihustrates very cieariy the type of arthritis of the hip 
in young persons in which diagnosis is mistaken and treatment misapplied. It is 
possible that the condition is far commoner than is generally recognized, and that 
many young patients have suffered unnecessary years of immobilization. Our 
patient was a tuberculous subject, but there is no reason to think that the arthritis 
was tuberculous, and we see now that the prolonged rest and extension was incor- 
rect. Immobihzation in her case only resulted in further limitation of movement 
of the joints, but function was fortunately regained after a course of spa treatment. 
All the early appearances of this patient were suggestive of tuberciilous disease. 
The diagnosis was finally corrected by the absence of radiological evidence of bone 
destruction even after some years, the development of multiple joint affections, 
and the freedom of joint movement under anasslhesia. 

Case 8. — ^A. B., male, aged 14 years, was admitted to East Fortune Sanatorium on 
May 7, 1930. In March of that year he had developed sh'ght pain in the left hip. He was 
seen on several occasions as a surgical out-patient at a general hospital, and was diagnosed 
as early tuberculous disease of the joint. 

He came into the Sanatorium in poor general condition. His tonsils were enlarged and 
inflamed and he had many carious tooth stumps. Chains of small hard glands were present 
in the posterior triangles of both sides of the neck, and he gave a strongly positive reaction 
to the von Pirquet test. The left hip-joint was in a normal position, but movement was 
restricted in all directions. X-ray examination of this joint was inconclusive ; there was 
loss of bone density around the joint and a slight irregularity of the lower third of the articular 
surface of the femoral head. The hmb was fixed in plaster for a period of eight months. 
At the end of that time he had painless movement of the hip-joint in aU directions to about 
50 per cent of the normal range. The X-ray film then showed narrowing of the joint space, 
but no further bone destruction. The diagnosis of tuberculosis was doubted and the patienr 
was now left in bed without plaster and encouraged to move the joint. Stiffening, however, 
took place, and he left the sanatorium with only a few degrees of movement of the hip. 
During his stay he had several crops of subcutaneous abscesses, possibly related to his dental 
infection. 

The patient was seen at intervals under the After-Care Scheme, and on Nov. 5, 1935, it 
was found that the left hip had become fixed in a position of flexion and slight adduction. The 
deformity resembled that of tuberculous hip disease (,Figs. 200, 201). He was re-admitted 



Figs 200, 201 — Coie 8, Nov , 1935 The figures sho^ a flexion-adducuon defonnit\ 
shortening of the hmb, what one ^ould expect typicall> m a chrome tuberculous arthnus 



Fig 202 —Case 8, Nov 14, 1935 Non tuberculous anhntis of the left hip The pelvis is tilted 
on account of the deformity shown in Fig 201 The disease has been present for 51 vears There 
IS hardl> an> destruction of the articular surfaces The joint space has re-formed and some den«e new 
bone formation is to be seen about the lower lip of the acetabulum and the lower articular margin of 
the femur The joint is quite painless, and mobile under a general anesthetic. 
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to the Sanatorium for corrective treatment, but interference with the joint has been discour- 
aged because we feel sure that the condition is not tuberculous and that correction should 
eventually be obtained by conservative measures. X-ray examination now shows no funher 
destruction of bone, an apparent re-formation of the cartilage space, and some new dense 
bone formation about the lower lip of the acetabulum and the lower third of the articular 
surface of the femur (Fig. 202). Under a general ansesthetic, the left hip, though flexed to 
about 45°, was quite definitely mobile, about 15“ of flexion, 10° of abduaion and adducdon, 
and a little rotation being easily obtained. The Wassermann reaction is negative, but he 
s till reacts to tubercuhn, a i-h reaction being given to the first test dose of Tuberculin 
P.P.D. His general condition is very good. There is no pain, and despite the deformity he 
goes about actively and comfortably. 

This patient has some features in common with the preceding Case 7, although 
one joint only was affected. The gradual resolution of the arthritis without bone 
destruction resulted, in each case, in a stiff though painless joint. Evidence of a 
quiescent glandular tuberculosis in each case and the onset of symptoms referable 
to the hip-joint led to the faulty diagnosis of tuberculous hip disease. It is possible 
that the septic state which produced subcutaneous abscesses was also responsible 
for the arthritis. 

Case 9. — M. P., female, aged 22 years, was a patient in East Fomme Sanatorium from 
Sept. 4, 1926, to Sept. 21, 1930. She was a tuberculous subject, and had had tuberculous 
glands removed from the right side of the neck som.e years previously. Many palpable 
glands were present in other areas of the neck and in the abdomen. The Mantoux test was 
strongly positive. 


Fig. 203 . — Case 9, Aug. 29, 1934. Bilateral protrusio acetabuli. The patient had suffered from 
an arthritis affecting hoth hip-joints, but the protrusio acetabuli was present to the s^e_ degree at die 
first radiographic examination at the onset of symptoms 8 years previously. There is slight moulding 
of the head of the left femur, which also shows some cyst-like centres of rarefaction. These features 
have appeared since the early days of the illness. This patient was tuberculous, but there is nothing 
to prove that the arthritis was also tulierculous. 



On admission the left hip-joint was fixed in a vicious position and showed all the 
clinical signs of a tuberculous arthritis. The movement of the right hip-joint later became 
restricted, and there was creaking in both knee-joints. The left hip seemed to be ankylosed. 
At the first X-ray examination, on Sept. 5, 1926, the head of the left femur was seen to be 
deeply placed in the acetabulum and there was intra-pelvic protrusion of tlie acetabulum. 
A similar degree of protrusio acetabuh was present on the right side, and several small cyst- 
hke areas of rarefaction were seen in the upper margin of the acetabulum on this side, 
although at this time the symptoms were confined to the left side. The contour of the 
articular surfaces of both hip-joints were well preserved. The only alteration of radiographic 
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appearances observed up to the time of her first discharge in 1930 was a tendency to ‘ mould- 
ing ’ or ‘ mushroom deformity ’ of the left femoral head. This never became severe. 

After discharge she was seen on several occasions^ and, as the right hip was becoming 
progressively suffer, she was re-admitted to the Sanatorium on Aug. 8, 1931. At this time 
she was much crippled. The movements of the right hip were restricted in all directions 
to less than 50 per cent of normal range. The left hip was fixed in a position of slight 
adduction, and in a neutral position as regards flexion and rotation. The right knee was 
somewhat swollen, suggesting synovial hypertrophy, and the left knee-joint was fixed. No 
definite X-ray changes were present in the knees. She was treated by T.A.B. injections 
and by massage and passive movement of the joints, and a slight improvement of mobility 
of the right hip and right knee resulted. She was discharged on Nov. 17, 1934, and when 
last seen in December, 1935, she was able to get about with the aid of sticks. 

Frequent X-ray examinations had been made. These seemed to show a progressive 
improvement of the condition of the hips. The joint spaces, previously almost obliterated, 
reappeared, and the articular surfaces became more clearly defined. In the latest radiograph 
{Fig. 203), recaldfication in the right hip has taken place, but some cyst-like areas of rare- 
faction are still present in the left femoral head. The protrusio acetabuli has not increased 
on either side during the eight years over which we have observed the patient. There is 
no further moulding of the femoral heads. 

As an additional point of interest, this patient’s father is crippled with some form of 
arthritis. 

Protrusio acetabuli, or the ‘ Otto pelvis has been fully discussed by Pomeranz,^ 
Golding,-® and others. Golding recognizes three types of the condition : (i) Due 
to growth disturbances, often s3Tnptoniless until the joint later becomes the seat 
of an arthritis ; (2) Due to infective arthritis or osteo-arthritis of rheumatic type ; 
(3) Due to destructive disease of the joint, e.g., pyogenic, sj’philitic, or tuberculous 
arthritis, or to neoplasm. Schaap-' points out that the condition is met with 
mainly in women, and that it is usually bilateral. He believes that most cases 
originate in early life, and that the joints may subsequently be affected by an arthritis. 
It seems that this has been the case in om patient {Case 9), for protrusio acetabuli 
was present on both sides at the first X-ray examination in 1926, even though there 
were no sjmiptoms on the right side. The protrusion did not advance, and the 
only radiographic alterations observed over a period of eight years were general 
and localized rarefaction of bone (very like that observed in adult osteo-arthritis), 
narrowing of the joint space with subsequent restoration, and a slight ‘ moulding ’ 
or flattening of the left femoral head. The arthritis also affected the knees, but 
recover}' seems to be gradually taking place. 

The girl was a tuberculous subject, a fact ■which caused confusion in the 
diagnosis. We believe, now, that she was suffering from a non-specific arthritis, 
and that the original protrusion of the acetabula was neither of tuberculous nor 
of arthritic origin. 


6. Modification of the Course of Non-specific Arthritis 
due to Early Immobilization 

There are, as j'et, no certain rules governing the treatment of chronic non- 
specific arthritis. On the one hand, active exercise must be limited to prevent 
imdue discomfort and exacerbation of the local disease, and on the other hand 
immobilization, unless tmder assiduous orthopedic control, is to be avoided as 
tending to promote early ankj-losis and otherwise preventable deformity. We have 
already tentatively suggested {Case i) that rest and the promotion of general 
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hygiene, as practised in sanatoria in this country, may delay the dissemination of 
an arthritis to other joints, but we have also shown that prolonged immobilizatioE 
is detrimental to non-tuberculous arthritis of the hip. The cases that we shall 
now describe suggest that immobilization treatment may prevent or delay certain 
compensatory structural changes which are usually characteristic of the disease. 
These cases also present some unusual difficulties in diagnosis. 


Case 10. — ^J. S., male, aged i8 years, was admitted to East Fortune Sanatorium on 
Nov. 8, 1933. In August of that year his left leg had become weak. This weakness was 
felt suddenly after a walk, and was followed by pain in the groin. In October he was sent 
to a hospital, where a diagnosis of tuberculous disease of the left hip-joint was made after 
an X-ray examination. He was then sent to the Sanatorium. 

On admission he was in very poor condition, pale, thin, and weak. A presystolic mitral 
bruit was present. The blood sedimentation rate was increased, and he gave a strongly -f 
reaction to the Mantoux test (i-iooo). The blood Wassermann test was negative. The left hip 
was fixed in flexion at an angle of 45°, adducted 
and externally rotated, and any attempt at move- 
ment caused pain. X rays showed narrowing of 
the left hip-joint space and slight irregularity of the 
acetabulum. The right hip-joint was normal, but 



Fig. 204 . — Case 10, Feb. 13, 1936. Arthritis was present 
in sacro-iliacj hip, and knee joints on both sides. Both hips 
and sacro-iliac joints are ankylosed, and the picture shows early 
bony trabeculation across the hip-joints, although the articular 
•contours are well preserved. The case was thought to be one 
of spondylitis ankylopoietica. 


Fig. 205.— Care 10, Feb. 13, 1936. 
Atrophy of the vertebral bodies and almost 
complete loss of all the intervertebral disc 
spaces in the lumbar region. Ligamentous 
calcification was absent — a possible result of 
prolonged and early immobilization. Shadow s 
of calcareous abdominal glands are to be seen. 


the left sacro-iliac joint showed appearances of definite disease. The diagnosis of tuberculosis 
was accepted and the left limb was placed in extension. 

By April, 1934, there were symptoms in the right hip and in both knees. The X-ray film 
now showed narrowing of the right hip-joint space, and in December, 1934, there was 
obliteration of both sacro-iliac joints. He had now disease of six joints — sacro-iliac, hip, 
and knee on both sides. The diagnosis of tuberculosis had been questioned in the early 
days of his treatment, but it was upheld for a time on account of the strongly positive tuber- 
culin reaction, the presence of calcified glands in the abdomen, and of certain urinary symp- 
toms. A month after his admission the patient had hasmaturia, which was repeated frequently 
during the following month. In February, 1934, an excretion pyelogram showed dilatation 
of the pelvis of the left kidney and alteration in the shape of the calyces. The urine con- 
tained a little albumin, but no pus and no tubercle bacilli. The haemamria was repeated 
in December, 1934, but did not persist. 
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He was ev’entually transferred to an orthopedic hospital, with no improvement in the 
physical condition of his joints, which even imder a general anesthetic were fixed. Dr. 
W. T. Munro investigated his urine and found a few pxis cells, but guinea-pig inoodation 
with the deposit failed to produce tuberculosis. An X-ray film taken on Feb. 13, 1936, 
showed ankylosis of both sacro-iliac joints and of both hip-joints, with bony trabeculation 
commencing to show across the hip-joints (Fig. 204). The knees showed advanced general 
rarefaction of bone with ‘ stencilling ’ and loss of joint space. The lumbar and thoracic 
spine, in which there was very little movement, showed atrophy of the vertebral bodies and 
almost complete loss of all the intervertebral disc spaces (Fig. 205). In spite of the absence 
of calcification of the intervertebral ligaments, the case was now diagnosed as spondylitis 
ankylopoietica with involvement of the proximal joints of the lower limbs. A diagnostic 
arthrotomy of the right knee was performed in February, 1936. In this joint the synovial 
tissues were greatly proh'ferated and matted together, and there was pannus growth over the 
articular canilages. Many histological sections were prepared from tissue removed from the 
synovial lining ol the front of the joint and from the capsule on the iimer side of the joint. 
The general pathological changes were atrophy of the synovial lining, fibrinous degeneration 
and fibrous-tissue replacement of the synovial tissues, obh'terative endarteritis of vessels, and 
a scattered infiltration of lymphocytes, mononuclear cells, and a few polymorphs. There 
was no tubercle or giant-ceU formation or caseation ; neither were there focal collections of 
lymphocytes. No add-fast bacilli were foimd. 

Case II. — A. R., male, aged 26 years, was admitted to East Fomme Sanatorium on 
lune 17, 1933. During 1931 he had pain in the right leg which was called sciatica. After 
three weeks’ rest the pain was relieved, and he resumed work. In December, 1932, he was 
compelled to give up work on account of pain in the lower part of the back. During the 
first months of 1933 he was seen as an out-padent at a general hospital. There was some 
doubt about the diagnosis, the changes shown in the X-ray film being called “infective 
arthritis or tuberculosis, probably the laner”. On this statement, his donor notified him 
as sacro-iliac tuberculosis. 



Fig. 205.— Cojtf 11, June 21, 1933. The sacro-iIiac loints are diseased, a condition which was first 
thought to be tuberculous. Tlierc is no radiological abaormalitj* of the hip-joints at this tune, alfiicugh 
there was limitation of movement of the right hip. 

His general condition was fairly good when he came to the Sanatorium. The blood 
sedimentation rate was raised, and he gave a — reaction to the Mantous test (i-iooo). The 
Wassermaim reaction was negative. He complained of pain in the back, and there was stiS'- 
ness and rigidity of the lumbar spine. The left hip-joint moved normally. Alovements of 
the right hip-joint were limited to a little passive movement in all directions. X-ray examina- 
uon showed disease of both sacro-iliac joints, but no abnonnah’ty of either hip (Fig. 206;. 
The diagnosis of bilateral sacro-iliac tuberculosis was accepted, and he was immobilized in 
a lumbar plaster. By April, 1934, the right hip-joint was fixed in a position of external 
rotation. Adduction had been prevented by the plaster. Extension was applied to the right 
VOL. .XXIV — NO. 94 19 
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leg. In December, 1934, movements of the left hip were limited. Later both knees became 
stiff, and by the middle of 1935 he had exactly the same clinical and radiological condition 
as that described in Case 8 — disease of both sacro-diac joints, both hips, and both knees. 

It is most interesting that he also had a similar renal condition. During June, 1934, 
he complained of pain in the left loin associated with nausea and vomiting. The left kidney 
was palpable and tender. The mine contained a small quantity of muco-pus, and pus cells 
and red blood-corpuscles wefe seen on examination of the deposit. Shortly afterwards he 
developed scarlet fever, and was transferred to a fever hospital. After his return in July, 
1934, he again had loin pain, with similar symptoms, and the urine again contained a little 
albumin, pus, and red blood-cells. An excretion pyelogram showed pelvic dilatation of the 
left kidney, and the ureter appeared dilated in its upper course. The kidney was exposed 
for nephrectomy and was split and explored, but as it appeared quite healthy it was sutured 
in the usual way and replaced. There were no further urinary symptoms until December, 
19353 when hsmaturia recurred, but lasted only a few days. Dr. Mtmro examined the 
urine and found a few pus cells in the smears. Guinea-pig inoculation failed to produce 
tuberculosis. 


In March, 1936, the movements of the joints were tested under a general anmsthetic. 
The right hip was firmly fixed in a position of 


external rotation. The left hip had slight move- 
ment in all directions and adhesions were felt to 
yield during the manipulation of this joint. The 
knees had 15° to 20° of flexion movement, but 



I 



Fig. 207 . — Case 11, Feb. 13, 1936. There is now definite 
evidence of non-tuberculous arthritis of both hip-joints. The 
right hip was ankylosed and the left hip had only a few degrees 
of movement when tested under a general anesthetic. Both 
sacro-iliac joints are obliterated, 

without anesthesia the patient was rigid from below 
the knees to the upper liioracic spine. A radiograph 
on Feb. 13, 1936^ showed general loss of bone 
density and narrowing of the joint space of both 


Fig. 208.— Care 11, Feb. 13, 1936. Irregu- 
larities of the lateral margins of the bodies 
of the 9th, 10th, and 11th thoracic vertebra, 
together with the ankylosing disease of sacro- 
iliac, hip, and knee-joints on both sides, suggest 
spondylitis ankylopoietica. The patient was 
rigid from below the knees to the upper 
thoracic spine. No calcification of the verte- 
bral ligaments is to be seen, but this result 
has possibly been prevented or delayed by the 
prolonged immobilization. 


hip-joints, and obliteration of the sacro-iliac joints (Fig. 207). The spine showed no liga- 


mentous calcification, but irregularities of the lateral margins of the bodies of the 9th, loth. 


and nth thoracic vertebrse suggested early spondylitis (Fig. 208). 


The correct diagnosis of these two cases (Cases 10 and ii) remained obscure 
for a considerable time. Finally, however, a diagnosis of spondylitis ankylopoietica 
was estabhshed as a result of a study of the literature, and as a result of comparison 
with another case which recently came to the notice of one of us (D. H. C.). We 
shall briefly describe this last case, because the symptomatology is rather unusual. 
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Case 12. — J. W., male, at the age of 15 suffered from an attack of arthritis affecting 
both knees and the right hip-joint. Recovery was apparently complete after a few weeks’ 
rest in bed. At the age of 28 he noticed weakness and disability of the right hip without 
very much pain. This was not relieved, and in the following year symptoms appeared in 
the left hip. He received a course of gold injections without benefit, and then was admitted 
to an infirmary where both legs were placed in extension for five weeks. This treatment was 
followed by the application of a removable plaster, and massage was given daily for three 
months. The condition progressed and he was sent to the Harrogate Royal Bath Hospital 
on Jan. 16, 1936. 

On admission there, it was foimd that both hips and the spine, excludmg the cervical 
region, were quite rigid. The muscles of the thighs, gluteal regions, and back were much 
wasted. The knees were movable but very stiff. X-ray examination showed an infective 
type of arthritis of both hip-joints and of both sacro-iliac joints, exactly like the later pictures 
obtained in Cases 10 and ii. The diagnosis, in this case, was simplified by the presence 
of lateral bridging due to ligamentous calcification, between the 12th thoracic and ist lumbar, 
and between the ist and 2nd lumbar vertebrae (Fig. 209). The suspicion of visceral tuber- 
culosis was absent in this case, and he gave 
no reaction to the first test dose of Tuberculin 
P.P.D. 

Physical and bath treatment enabled him to 
walk with the aid of two sticks. Pain was relieved, 
and the adoption of an upright posture restored 
free movement to his knees. It is doubtful whether 
progressive ankylosis of the spine and hips can be 
altogether prevented. 

The pathological differentiation of the 
earlier known cases of spondylitis w’as made 
by Knaggs,®* but owing to the scarcity of 
post-mortem material, which often shows only 
advanced changes, much of our knowledge of 
the early stages of this very chronic disease 
has come from the radiologists. Thus, Scott-® 
has shown that every one of his no cases of 
‘ spondylitis adolescens ’ had a bilateral affec- 
tion of the sacro-iliac joints, usually in the 
form of ankjdosis, which may commence 
some years before the onset of spinal signs or 
symptoms. Scott is also of opinion that the 
sacro-iliac infection may cease at any time and 
never become a spondylitis. Golding®® con- 
firms that sacro-hiac disease always precedes 
spinal changes, and he has experience of two 
instances in which the hip-joints were attacked early with a severe onset and much 
pain. M. P. Weil®^ states that the intervertebral discs are often diminished in 
height, as in our Case 10. Forestier®® recognizes that the disease may be active 
up to five years before the onset of ligamentous calcification. Rnaggs®® writes 
that in the rhizomelique form of spondylitis (Pierre-Alarie) pain is often located 
in the lumbar region or in the hips, and that the hips become affected when the 
disease is active in the lumbar region. Golding mentions the occasional involve- 
ment of the knee-joints, and we have observed this in other cases apart from 
those we have just described. 



Fig. 209. — Coxf 12, Jan 27,1936. Spon- 
d>bU5 ank>Iopoieuca. Calafication of the 
lateral vertebral hgaments is here shown 
between D. 12 and L 1, and between L land 
L. 2 vertebra*. The condinon of the hips and 
sacro-ihac joints was idenucal v^nth that of 
joints m Cases 10 and 11, but this patient 
had not been subjected to prolonged immobi- 
Uzauon. 
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Two of our patients {Cases lo and ii) were immobilized for long periods, and 
although certain abnormahties were revealed radiographically in the vertebral 
column, neither patient has yet developed ligamentous calcification. Buckley/^ 
in an excellent paper on ankylosing spondylitis, makes it clear that calcification 
of the vertebral ligaments is a defensive reaction designed to counteract the effect 
of the softening and rarefaction of the vertebral bodies and thus to prevent serious 
spinal collapse and deformity. The chronic course of the disease allows ample 
time for this defence reaction to take place. Immobilization treatment adopted 
in our two cases may well have provided sufficient spinal support to delay the 
pathological reinforcement of the spinal ligaments. Whether this treatment and 
its effect are totally beneficial remains to be determined by further experience. In 
our cases it did not prevent the centrifugal spread of the arthritis from sacro-iliac 
to hip and knee joints. 

The early diagnosis was confused, in Cases lo and ii, by the absence of calci- 
fication of the vertebral ligaments, by the early affection of the hips, by the positive 
tuberculin reactions, and by the occurrence of hsEmaturia. We are satisfied that 
this haematuria was not due to genito-urmary tuberculosis, and we can only offer 
the suggestion that tumefaction around the sacro-ihac joint had caused partial 
obstruction to the outflow of urine from the left kidney in each case. In Case ii 
the pyelogram revealed dilatation of the upper course of the left ureter as well as 
of the left renal pelvis. 

The question of the tetiology of the spondylitis and arthritis in these cases 
remains to be considered. Knaggs*® believed a toxic factor to be the cause of 
ankylosing spondylitis, and it is clear from recent researches that the condition 
is an infective one of a type similar to rheumatoid arthritis. Gonorrhcea was once 
considered to be the commonest cause, but many other organisms have now been 
incriminated. Certain authorities, including Weil®^ and Forestier®®j regard tuber- 
culosis as a possible infective factor in the production of spondylitis, and Buckley, 
while not subscribing to this view, fotmd that 15 out of 18 of his cases gave a 
positive tuberculin reaction. Alajouanne and Lacapere®* consider that the evidence 
for a tuberculous origin is not irrefutable. Be that as it may, ankylosing spondy- 
litis is so clearly a clinical entity and is at such pathological variance with ordinary 
tuberculous arthritis that its differentiation from the latter in the early stages 
remains a matter of great importance. 

7. The Possibility that there Exists an Atypical Tuberculous form 
of Polyarthritis — Tuberculous Rheumatism 

In 1897, Poncet of Lyons first described the clinical picture of tuberculous 
rheumatism, and launched a controversy which has persisted, mainly in French 
medical literature, ever since. In the same year J. Stewart®® of Montreal wrote : 
“ Indirectly a tuberculous tendency may, by lowering the resistance, tend to bring 
about a rheumatoid arthritis, and it is only in this sense, as I understand it, that 
there is a connection between the Uvo diseases ”. Poncet and his school later 
sought a tuberculous origin for many different forms of arthritis. Around these 
divergent views the controversy has continued, with little convincing proof on 
either side, and little attempt at compromise until recent years. Cases described 
by Bezanfon, Bernard, Oumansky, and Gaucher,^^ Laederich, Mamon, Arager 
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and Leonard/® Rather}' and Doubrow/' and Le Sage,®® and essays by Ory®® and 
Weil,^® define, more clearly than earlier works, the limitations of the condition 
which French authors consider to be tuberculous rheumatism. 

Under this designation there appear to be two t}'pes of disease. The first 
resembles acute rheumatism, in that the joints are successively affected without 
permanent lesion or disability, but differs from rheumatic fever in the absence of 
cardiac involvement and in its resistance to salicylate therapy. This type has been 
ascribed to a filterable or otherwise altered form of the tubercle bacillus, or to an 
allergic condition secondary to a wsceral tuberculous infection. The second t}'pe 
is that of a transitory or more chronic polyarthritis eventually beco min g localized 
in one of the joints earlier affected. Tubercle bacilli have usually been isolated 
from the joint in which the mfection appeared to localize. In such a case, how- 
ever, as in our Case 4, we cannot be certain that a true tuberculous arthritis has 
not been superimposed upon a polyarthritis of other Etiology. 

Medical authors in this country' have paid very little attention to the question. 
Cases of polyarthritis in tuberculous subjects, which had some points in common 
wth the French cases, have been described by Raw*i and Copeman and Qay.^® 
For a time, the finding of tubercle bacillaim’a by Reitter and Lowenstein'’® in many 
cases of polyarthritis seemed to favour the concept of a tuberculous rheumatism, 
but negative observations by many other workers, and criticisms^ of the technique 
employed in the original investigations, have belittled the importance of this 
finding. An excellent and full review of the subject of tuberculous rheumatism 
has been undertaken by Brav and Hench,®^ who conclude that there is still 
no incontrovertible proof of the existence of such an entity as tuberculous 
rheumatism. 

The cases which we have described include a variety of arthritic manifesta- 
tions occurring in tuberculous subjects. Every investigation and obsen'ation that 
we have been able to make has led us to the conclusion that, with the exception 
of Cases 4, 5, and 6, none of these patients siffFered from a true tuberculous 
arthritis. We cannot categorically deny the possible influence of associated visceral 
tuberculosis on the production and course of the joint disease, but we prefer not 
to use the term ‘ tuberculous rheumatism ’ for the following reasons : (a) Every 
case pursued a course consistent with non-specific arthritis ; (b) Immobilization 
treatment, adopted on the suspicion that the condition was tuberculous, proved 
to be a totally tmsuitable procedure in each case. 

SUMMARY 

The cases of 12 patients suffering from various forms of arthritis have been 
described. In ii patients the arthritis was multiple. In ii patients tuberculosis 
was suspected, and in 8 visceral tuberculosis was proved. The arthritis in 9 
instances was finally not considered to be tuberculous. Six patients were wrongly 
diagnosed, in the first place, as tuberculous arthritis, and the detrimental effect of 
treatment adopted on this diagnosis has been recorded. Three early cases of 
spondylitis anky'lopoietica with imusual symptomatology' have been included. 

The cases have been utilized to illustrate the diffic^ties in the early diagnosis 
of tuberculous arthritis and to warn against the too ready acceptance of a tuber- 
culous etiologt' in multiple arthritis occurring in presmnablv tuberculous subjects. 

19* 
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The facts which add confusion to the diagnosis of such cases, and which have 
been discussed and exemplified, are the following : — 

1. The insidious monarticular onset of some cases of multiple non-specific 
arthritis. 

2. The coexistence in the patient of some visceral tuberculous lesion, which 
may or may not influence the course of a non-tuberculous polyarthritis. 

3. The possible occurrence of a single tuberculous joint superimposed upon 
a non-tuberculous multiple arthritis. 

4. The occasional incidence of a true tuberculous arthritis in two or more 
joints. 

5. The comparative infrequency of non-specific arthritis of the hip in patients 
under middle age, and the tendency to suppose such a condition to be tuberculous. 

6. Modification of the course of a non-specific arthritis due to early immobili- 
zation. 

7. The possibihty that there exists an atypical tuberculous form of poly- 
arthritis — tuberculous rheumatism. 

We beheve that confusion in diagnosis in this type of case is not uncommon, 
and that many other cases of non-specific arthritis may have been subjected to 
prolonged and expensive immobilization treatment prejudicial to their subsequent 
recovery of function. 

We suggest that in all such cases expectant treatment should be adopted. 
This should consist of maintenance of general hygiene, and rest in bed without 
immobilization until unequivocal evidence of the tuberculous or non-tuberculous 
nature of the joint disease appears, or is obtained by examination of aspiration or 
biopsy material. 

We wish to thank the following physicians of the Harrogate Royal Bath 
Hospital for access to their patients : Dr. Dorothy Potter (Case i). Dr. Geofirey 
Holmes (Case 4), Dr. Nimmo Watson (Case 7), and Dr. Alfred Sharp (Case 12) ; 
and we record our gratitude to Dr. W. T. Mimro of Glenlomond, Kimoss, for his 
kindness in examining and culturing the urines of Cases 10 and ii. 
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GRAVITY DRAINAGE OF PELVIC ABSCESS 

By a. lee McGregor 

ASSISTANT SURGEON, JOHANNESBURG GENERAL HOSPITAL 
LECTURER ON SURGICAL ANATOMY, UNIVERSITY OF THE WITWATERSRAND 

This paper has for its object the determination of precisely what place the rectal 
or vaginal drainage of abscesses in the pouch of Douglas should occupy in surgery. 
It seems fair to say that to the average practitioner this operation presents itself 
as a simple^ safe, and eminently satisfactory procedure. That this is emphatically 
not the case it is the purpose of this communication to show. 

THE LITERATURE 

MacLaren^ (1908) gave the opening paper in a symposium dealing with the 
question of purulent collections in the pelvis. He stated that the problem had been 
solved in the female, in whom such cases could be cured by section per vaginam. 
He drew attention to the great importance of catheterizing the patient before open- 
ing an abscess through the rectum, and mentioned a case where he opened the 
bladder in error through omitting this precaution. Although the abscess was 
opened also, the patient recovered. He was the first to give the warning that 
dangerous bleeding might occur through division of a branch of the superior 
haemorrhoidal artery in the rectal wall. He advised that in all cases of difiuse septic 
peritonitis, after the third day, whether the rectal wall was bulging or not, an incision 
should be made into it, a finger inserted, and the pelvis explored for pus. He 
terminated his address by saying ; “ And what is the danger of rectal drainage ? 
None at all according to a limited experience.” These remarks were generally 
agreed to in the ensuing discussion. 

Ritchie^ (1918) states that any uncertainty of diagnosis whether there exists 
an abscess into the pouch of Douglas should lead to postponement of the operation 
of rectal drainage or the use of other measures. The operation should be strictly 
limited to cases with a well-defined mass per rectum. Here also the advice is given 
to drain away the exudate in general peritonitis by rectal incision. Obviously at 
the dates quoted the pathology of the peritoneal exudate was not appreciated. 

Ritchie stated, moreover, that the operation should be confined to males and 
children, as it presents no advantage over section per vaginam. He says emphatic- 
ally that the dangers and risks of rectal drainage are not to be considered, because 
of the usually imperative circumstances. He drew attention to the important fact 
that because of the adjacent inflammation the patient could not completely empty 
the bladder, making pre-operative catheterization more imperative than ever. 

Moynihan® (1918) wrote that an abscess which bursts into the rectum or vagina 
drains very freely and closes more rapidly than if drained from above. He used 
the rectal route on three occasions in conjunction with a suprapubic drain, and 
stated that healing was much more rapid than it would have been if only one incision 
had been used. 
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Carson^ (1924) stated that discharge ceases quickly after rectal drainage has 
been instituted, and that it is characteristic of these cases that recovery is rapid. 
He also stated that the small intestine is pushed up by the collection of fluid and 
that there is little risk of its being injured. He said : “ I have never known any 
accident happen as a result of the rectal incision.” 

Blake® (1928) expresses a sharply contrary opinion : “ Pelvic abscesses in the 
male are best drained, as a rule, by suprapubic incision ; exceptionally they may 
be drained by perineal incision, the dissection being carried up between the rectmn 
and the prostate. These abscesses can be drained into the rectum, but this pro- 
cedure is objectionable ; therefore it is often unsatisfactory and the dressings are 
painful. 

Hamilton Bailey® (1930) says that twenty or thirty years ago drainage of pus 
per rectum was extensively done, but the practice has fallen into disfavour and has 
now been almost entirely supplanted by suprapubic drainage. The reasons for the 
change which he gives are, firstly, that a loop of obstructed small gut in the retro- 
vesical pouch may be mistaken for a collection of pus, and, secondly, that a pelvic 
collection of pus does not necessarily mean that this collection is shut off by adhesions 
in the pelvis. He stigmatizes the procedure as a blind one which has justly earned 
the reputation of being dangerous. Blind rectal drainage should therefore be 
reserved for those cases where the history, the free discharge of mucus, the soft 
cystic swelling, and complete absence of rigidity, make the diagnosis of a localized 
abscess pointing in the rectum undeniable. If the slightest doubt exists, laparotomy 
should be done. Should this disclose an abscess localized in the pelvis, he advises 
closure of the suprapubic woimd and rectal drainage. 

Kirschner" (1933) says that abscesses in the pouch of Douglas are preferably 
opened through the rectum or vagina. 

Burnett® (1934) states that this procedure fell into disrepute because it is a 
blind procedure and cases were not carefully chosen. There are times when this 
procedure may save the patient, who would die from the toxaemia of an infection 
too slowly relieved by uphill suprapubic drainage. He points out that abdominal 
drainage is a major procedure, with its risks of anesthesia, shock, and the spread 
of infection. Rectal or vaginal drainage is a brief minor procedure in proper cases 
and avoids most dangers. He says that the rectal wound tends to close in two or 
three days and the finger must be inserted daily to avoid this. 

CASE REPORTS 

Of 10 cases of pelvic abscess drained per rectum or vaginam, 7 cleared up 
rapidly and tmeventfuUy. Three cases were followed by serious complications. 
These three patients died. In two of these cases, however, complications following 
drainage of the abscess were not the only causes contributory to the final issue. 

Case I. — L. K., married, age 34. Patient was a small frail woman who complained of 
lower abdominal pain and ill health for some weeks. Ulnmately a P.V. examination disclosed 
a cystic swelling in the pouch of Douglas. At this time the temperature was 102’, the pulse 
no, and the white blood-count was 15,000 with 85 per cent polymorphs. 

Under general anxsthesia a needle was passed into the bulging posterior fornix and thick 
creamy pus aspirated. A knife was passed into the swelling in the mid-line. Aluch creamy 
fluid escaped mixed with hair, and lastly a coil of small bowel prolapsed into the vagina. The 
opening into the vaginal vault was sutured after the gut had been returned into the peritoneal 
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cavity, and abdominal section was performed at once. The collapsed dermoid cyst was 
removed, a pelvic appendix lying in a cavity of encysted pus was removed, and the abdomen 
was drained by the suprapubic route. The patient slowly developed the rare condition of 
extra-peritoneal cellulitis, which resulted in pockets of pus forming in the extra-peritoneal fat 
rill ultimately the outer surface of the perifoneum was surroimded with pus cavities. After 
a h’ngering illness of six months’ duration the patient died. 

Comment. — In this case the diagnosis was at fault. All the signs indicated 
abscess formation ; the cystic swelling filled the pelvis, the exploring needle showed 
pus-like fluid. Lowered resistance in a frail unhealthy woman supphed the other 
factors necessary for the extensive spread of the infection, once the integrity of the 
peritoneum was disturbed by the opening of the parametric cellular tissue when 
the cyst was removed. 

Case 2. — M. L., aged 27. Patient was admitted to the Johannesburg General Hospital 
under my care suffering from acute obstructive appendicitis. The appendix was removed 
intact. Drainage was not used. On the eighth post-operative day the temperature, which 
had been normal for six days, began to rise. The lower abdomen became tumid. Mucus 
was present in the stools, a pelvic collection could be felt per rectum. The patient’s general 
condition was low. It was resolved to wait until an abscess bulged the rectal wall, which 
state of affairs obtained three days later. 

Operation was performed with the patient in the lithotomy position, the bladder having 
been emptied by catheter. The anterior rectal wall tensely bulged into the lumen of the 
bowel. It was punctured with a Christopher Martin trocar, the opening being enlarged by 
inserting one finger. About two pints of foul-smelling pus were evacuated. The finger was 
put into the rectum to feel if everything was satisfactory, when a soft structure was detected. 
Examination with a speculum showed this to be a knuckle of small bowel. It was quite impos- 
sible to rectify this through the anus. An immediate abdominal section had to be done in a 
patient already much reduced by suppuration in the abdomen. 

Operation was rendered notable by two unusual features : — 

1. It was only with the greatest cUfficulty that the pelvic abscess cavity could be found, 
as the gut was matted in a dense roof extending across the pelvic brim. 

2. Between this roof and the right side of tlie pelvic brim existed a fissure through which 
a loop of bowel extended, this loop lying on the pelvic floor, i.e., forming part of the contents 
of the abscess cavity. It was this loop which prolapsed into the rectum. Filmy adhesions 
prevented pus from the abscess escaping into the general peritoneal cavity alongside the loop 
of bowel which was prolapsed through the fissure which has been described. Because of the 
matting together of the intestines, the technical difficulties, and the seriously depleted general 
health of the patient, it was considered advisable to cover the hole in the rectum with gauze 
packing, several yards being necessary. The end of the plugging was brought through a 
suprapubic stab for drainage purposes. This plugging was slowly removed between the 
sixth and eighth post-operative days. There was no further protrusion of the bowel into 
the rectum, but a fecal fistula had developed. The patient was unable to overcome the 
infection, dying from weakness due to continued suppuration a month after operation. 
Knowing the matted state of the abdominal contents it was considered inadvisable to do a colos- 
tomy. In this case rectal drainage of a pelvic abscess ultimately caused the death of the patient. 

Comment. — This case is noteworthy. No record of a similar case can be 
found in South African medical hbraries. There seems no reason to doubt that 
a loop of small gut lay in the pelvis in an abscess cavity bathed in pus, yet functioned 
normally. There was nothing whatsoever to indicate this state of affairs before 
operation. The only way it could have been demonstrated would have been by 
radiography and following the barium through the bowel. Furthermore, it seems 
that if and when pelvic abscesses are drained per rectum or vaginam a complete 
barium examination should precede the drainage. If bowel (excluding the rectum) 
is seen in the pelvis, rectal or vaginal drainage is contra-indicated. 
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Case 3. — C. F. B., surgeon. This patient was operated on by Mr. Dauth for recurrent 
attacks of colic, an upper abdominal mass being present. A carcinoma of the transverse 
colon was disclosed. Carcinoma cells had carried infection through the bowel wall, an 
abscess being enclosed by omentum, transverse mesocolon, and small bowel. The affected 
loop of colon was deUvered and the wound closed. The exposed bowel was removed with the 
cautery next day. 

The patient slowly went downhill — the woimd suppurated and gaped, and a jejunal 
fistula formed. He developed a large pelvic abscess, and there was three-quarters of an inch 
of tissue between the lumen of the rectum and the abscess cavity ; a tube was fixed in the 
cavity by a stitch at the anal margin. This caused excruciating pain and ultimately a peri- 
anal abscess. The patient, a brilliant surgeon, stated during his illness that sUktvorm gut 
should never be used in infected tissues because it was too rigid and caused too much pain, 
and that the rube draining a pelvic abscess should never be fixed with a stitch. 

It was found necessary to reopen the drainage track with the finger on several occasions 
as it tended to close. Within two days of the initial drainage of the abscess an intensely 
painful acute cystitis developed. This caused the most excruciating suffering, due to the 
contraction of the infiamed thickened bladder wall. The patient died after a protracted 
illness, during which fearful agonies were home with unexampled fortitude. 

Comment. — In this case it was entirely impossible to utilize any other method 
of drainage than per rectum. The state of the abdominal wall and the precarious 
condition of the patient alike precluded abdominal section. The noteworthy 
features of the pelvic abscess were the thick wall which constantly closed the 
drainage hole, and the spread of the infection through the bladder wall, causing 
cystitis. The peritoneum acts as an able localizing agent, but once the peri-vesical 
connective tissue became infected where it was exposed in the drainage track, the 
infection was able to reach the bladder and spread through its wall and cause cystitis. 
This spread was by direa extension. Frequency of micturition, dysuria, and 
diarrhoea are classical symptoms of pelvic abscess, being due to the irritation of 
bowel and rectal walls by hypersemia as they form part of the peripherj' of the 
abscess. It is surprising how rare a frank cystitis is in cases of pelvic abscess. 

In this case the rectal drainage of the abscess led to a painful complication 
but was not responsible for the patient’s death. 

DISCUSSION 

No mention so far has been made of the cases of pelvic abscess which do well 
after rectal or vaginal drainage. No object will be served by giving case histories, 
but there is one factor of supreme importance which was common to all cases, the 
ages varying from 4 to 70 years, this factor being that none of these patients were 
gravely iU. True, all had had a serious illness — acute appendicitis with localized 
peritonitis ; but all had rapidly got better of the infection and looked and felt well 
despite the existence of an abscess. It seems correct, then, to say that a patient 
who is gravely ill is suitable soil for the implantation of some serious or fatal com- 
plication following the making of a drainage opening anjtvhere, whether this be 
suprapubic, vaginal, or rectal. 

The most serious complication which may ensue on pelvic drainage is presented 
by the small bowel. Had the loop of bowel Ijmg on the peUde floor in Case 2 been 
adherent to the anterior surface of the rectum it might quite well have been opened 
by the trocar. The lesson to be learnt from the case is that only by X raj-s can 
the presence of such a dependent loop be demonstrated. Though the complication 
is rare, it is serious, as the prolapse of the small bowel into the rectum will almost 
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certainly lead to a fatal issue. It is of the first moment to observe that abdominal 
section may fail to disclose the fact that a loop of small bowel is lying on the floor 
of the pelvis {Case 2). This measure, therefore, is not an absolute safeguard 
against injury to the bowel during the process of instituting gravity drainage. It 
follows that cases of pelvic abscess suitable for rectal drainage shotdd have careful 
X-ray examination first wherever this is possible. If the patient is too HI, as some- 
times happens, then he is certainly too ill for any but rectal drainage, and the 
attendant risks must be taken. 

As the result of the foregoing analysis, the following facts emerge : — 

1. Rectal or vaginal drainage of a pelvic abscess is a valuable therapeutic 
measure. 

2. In by far the greater number of cases the operation is followed by no ill 
effects and recovery is prompt. 

3. In persons already gravely ill the procedure may be followed by cystitis, 
extra-peritoneal cellulitis, etc. Yet this is the very type of case where the indica- 
tions for gravity drainage are the least contentious. 

4. The two main risks are : (u) Mistakes due to faulty diagnosis ; (6) Injury 
to the small bowel. 

5. If the diagnosis is the least in doubt, then abdominal section is necessary, 
followed if indicated by gravity drainage per rectum or vaginam. 

6. Extremely rarely the small bowel may herniate through the drainage open- 
ing. Should it prolapse into the vagina there is not much harm done providing 
the emergency is promptly and suitably dealt with. Should the prolapse occur 
into the rectum, the issue is likely to be fatal. 

There are certain negative rules : — 

1. Never drain per rectum or per vaginam if the diagnosis is in doubt, without 
preliminary abdominal section. 

2. Never perform the operation unless the catheter has been passed on the 
table. 

3. Never drain through any but an opening exactly median in position. 

4. Never stitch the drainage material to the anus. 

5. Never drain below if the abscess in the pelvic cul-de-sac bulges into rectum 
or vagina on one side only. The abscess which admits of gravity drainage must 
bulge the rectum or posterior forrtix in the midline, i.e., it must be large enough 
to fill the pouch of Douglas completely. 

If the occasional execution of an innocent person is no argument for the aboli- 
tion of capital punishment, then, surely the very occasional occurrence of a serious 
complication following gravity drainage of a pelvic abscess should not be permitted 
to condemn a procedure which is usually simple, expedient, and eminently 
satisfactory. 
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Simple tumours of the oesophagus — ^lipoma, fibroma, adenoma, papilloma, and the 
various cystic epithelial tumours — are all rare. These tumours are as a rule small, 
they do not cause symptoms, and are usually chance findings at autopsy. The 
clinical insignificance of these growths, and the lack of features of special patho- 
logical interest, are no doubt faaors in the comparative infrequency with which 
such tumours are recorded. The following case of multiple myomata of the 
oesophagus is deemed worthy of report as the clinical s3miptoms were marked and 
the tumours were the primarj' cause of the death of the patient. 

CASE REPORT 

A man aged 74 years was admitted to the Royal Victoria Infirmary, Newcastle-upon- 
Tyne, as an emergency suffering from severe dysphagia and asthenia. He was in such a 
weak condition that no satisfactory history could be obtained, and a palliative gastrostomy 
was performed by Mr. Andrew Logan after a diagnosis of carcinoma of the oesophagus had 
been made. His general condition showed progressive deterioration, and death occurred 
three and a half days later. Owing to his physical state, no radiological or laboratory investi- 
gations were made. Attempts to obtain a proper clinical history from the patient’s medical 
attendant failed, as the laner did not reply to the inquiry. 

Post-mortem Exaaunation. — This was performed six hours after death. The body 
was extremely wasted and dehydrated. The following is a summary of the findings : — 

Stomach. — Fresh easily broken-down adhesions present between the stomach and the 
anterior abdominal wall in the region of the left costal margin. The organ was of normal 
size, with some slight thickening of the mucosa, and early post-monem digestion over the 
fundus. On the lesser curve, some 6 cm. from the pylorus, were three healed linear scars. 
The pylorus was slightly narrowed by a small rounded nodular tumour in the posterior wall 
which, on section, showed a fasciculated strucnire suggestive of myoma or adenomyoma. 
Anterior gastrostomy opening healthy, no leakage. 

Pleitral Cavities. — ^Numerous dense old adhesions on both sides, especially at the right 
base ; cavdties practically dry. 

Trachea. — Full of a brotvnish froth ; mucosa roughened and injected. 

Left Lung. — Showed small areas of broncho-pneumonic consolidation throughout. The 
apex was a mass of scar tissue, and scattered in this were several pea-sized active phthisical 
cavities. 

Right Lung. — Showed small areas of broncho-pneumonic consolidation as in the left, 
with congestion and a Uttle oedema. The upper lobe was hard and solid and studded with 
small rounded greyish nodules of active tuberculosis. 

Pericardium. — Healthy, no excess of fluid. 

Heart. — Normal size, dilated right side, aortic and mitral valves show some thickening 
with a little fibrosis of the tips of the papillary muscles. Myocardium a little softened ; 
coronary vessels healthy ; the first part of the aorta had a slight degree of atheroma. 

Liver. — No abnormal features apart from some toxic swelling and pallor. 

Gall-bladder. — Contained about 60 to 70 mixed faceted stones of various sizes. 

Suprarctiah. — No obvious pathological change. 

Kidneys. — Not reduced in size ; slight senile atrophy, but no signs of renal lesions ; 
pelvis slightly dilated, no inflammation. 
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Bladder . — Musciilar wall was hypertrophied and showed many trabecula ; mucosa a 
little hyperamic ; ureters — shght generalized dilatation. 

Prostate . — Slightly enlarged throughout, very nodular j on section, white and meaty, 
suggestive of carcinoma. 

Spleen . — Rather small ; sugar-icing thickening of capsule ; adherent to diaphragm ; 
somewhat atrophic on section, with prominent fibrous trabecula. 

(Esophagus . — ^Externally the oesophagus was not unduly adherent to the mediastinal 
structures, but the lower end was thickened, and in the posterior wall of the middle third 
several small discrete hard rounded swelUngs were felt. It was laid open along its posterior 



Tumours 



Fig. 210, A, B — CEsophagus laid open posteriorly. Two of the tumours are seen interrupting the 
continuity of the circular muscle coat The dilatation above the growths is indicated by the Imear folds 
of the mucosa. The hypertrophy of the circular muscle below the tumours is clearly seen. The distal 
3 cm. of the cesophagus is not shown. 


aspect, dissected up from the trachea and pericardium, and pinned out for fixation in to per 
cent formalin sahne {Fig. zio. A, B). The fixed specimen, including the distal 2 cm. which 
had been removed with the stomach, was 30 cm. in length. Four small, nearly spherical 
nodules were situated at the junction of the upper and middle thirds, the most proximal being 
9 cm. from the cricoid, the remainder within the next 3 cm. Of the four nodules, three were 
spherical, with diameters of 0-5, o-j, and 0-8 cm. ; the other was slightly elongated in the 
length of the cesophagus, and measured o-8 X o-6 cm. The tumours were hard, of almost 
cartilaginous consistency, and the cut surfaces were greyish-white in colour with a watered 
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silk appearance, sharply contrasting with the brownish muscular coats. They were all 
situated in, and interrupted the continuity of, the circular muscle. The tumours were not 
adherent to the mucosa or submucosa, which were freely movable, and the mucosa appeared 
healthy throughout, apart from a slight hypertemia in the immediate vicinity of the growths. 
The oesophagus at the upper end had a normal circumference of 4 cm. At the level of the 
first nodule it had decreased to 3 cm., this being further reduced to 2-7 cm. at the most distal 
nodule. It was noted that the mucosa between the cricoid and the first tumour was redundant 
and thrown into many more longitudinal folds than are usually found, indicating that during 
hfe there had probably been here some degree of dilatation. Just beyond the lowest nodule 
the diameter of the oesophagus narrowed down to 2 cm., after which it again increased to 
2-7 cm. for a further 4 cm. before narrowing to i-8 cm. just above the cardiac opening. At 
the upper end the circular muscle coat measured 0-2 cm. in thickness, while at the cardiac 
end it was 0-7 cm. The longitudinal muscle was of a uniform thickness of 0-15 cm. throughout. 

Microscopical examination of the tttmoiers (Figs. 211-214) showed that they had the struc- 
ture of pure myomata, being composed of bundles of smooth muscle fibres running in all 



Fig. 211. — The juncuon between the tumour and the orcular muscle. Some of the muscle fibres 
can be seen merging into the growth. (Lozc piKrer.) 

directions, with a minimum of connective stroma. Blood-vessels were extremely scanty and 
had very thin walls. The muscle fibres were similar to those of ordinary imstriped muscle, 
but were distinedy longer and thicker. The nuclei were uniform in size and shape, but were 
plumper than the normal round-ended rod-shaped nuclei of plain muscle, and apart from 
this increase in size of the nucleus and cytoplasm they were indistinguishable from those of 
the adjoining circular muscle fibres. The cellulanty of the tumour appeared rather less, 
however, because of this increase in thickness of the individual fibres. No large areas of 
degeneration or cellular infiltration were present, but many of the tumour fibres showed a 
peculiar nodal swelling of the cjtoplasm. About half the length of the cell was swollen to 
uvice the usual diameter, and this stamed more deeply with eosm. Cells showing this change 
were present but scantily m the section, but they tended to appear in adjacent fibres, producing 
a palisade appearance. The remamder of the cytoplasm of the affected muscle fibres seemed 
proportionately thinner, giving the impression that part of the swelling was due to a focal 
condensation of the cytoplasm. The change would appear to be a degenerative one, as the 
nuclei of the affected fibres were swollen and stained more deeply. Similar but less marked 




Fig. 212.— The margin of the tumour. Here it is clearly demarcated from the circular muscle, 

(Medium power.) 



Fig. 213. — The centre of the tumour. Showing 
the tMJical whorled structure of the myoma, with 
bundles of smooth muscle running in different direc- 
tions. (Medium pozver.) 



Fig. 214. — Showing the peculiar oval swellings of 
the cytoplasm of some of the muscle fibres. (High 
power.) 
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changes were found occasionally in the neighbouring circular muscle coat. The demarcation 
of the tumours from the circular muscle was generally good ; over the greater part of their 
circumference a thin line of collagenous fibres was to be found, but at several points this could 
not be recognized, as the outermost fibres of the tumours — ^which mainly ran circizlarly — 
appeared to mingle and fuse with those similarly arranged fibres of the circular muscle. 

Microscopic examination of a transverse section of the Icrtcer end of the (esophagus showed 
the epithelium of this section, which was taken about 4 cm. from the cardiac orifice, of the 
usual squamous, non-keratinizing type ; it appeared to be slightly thicker than usual, but 
presented no pathological feamres of note. The lamina propria was seen to be of normal 
thickness, and consisted of rather dense irregularly arranged bundles of collagen which were 
rather coarse. The capillary blood- vessels were numerous, and some showed a perivascular 
round-celled infiltration. The muscularis mucosre was definitely increased in thickness, but 
otherwise showed no special changes. In the slightly thickened submucosa the collagen fibres 
were more loosely arranged, and no signs of inflammation were seen. The circular mtiscle 
was from three to four times the normal thickness, and both the number and width of the 
muscle bundles were increased. Some of the fibres showed the bullous hyaline swellings 
which were noted in the tumours as giving the appearance of a nodal arrangement of the 
c3n:oplasm with pale staining areas between them. In longitudinal section similar palisading 
was noted. Auerbach’s plexus was noted to be much more prominent than usual. The 
longitudinal muscle was hypertrophied, about two-thirds the thickness of the circular muscle, 
and showed the same nodal degenerative features. The outer fibrous tissue coat exhibited 
no special pathological change. 

SUMMARY OF REPORTED CASES 

Table I . — ^Reported Cases of Myo.sia of the CEsophagus 


Author and | 
Date i 

Sex and 
Age 

Nd.mber ' 

' Size and Site 

SVAiPTOMS 

RE-MAEKS 

Monro 

1797 

— 

' 2 

I 

— 

— 

Constrined the oesophagus 

Charles Bell 
1816 

— 

i " 

(а) At level of cricoid 

(б) Middle of oesophagus 

— 

— 

Lippich 

1838 

— 

1 I 

2X1 in., 4 in. proxi- 
mal to the cardia 

— 

Ulcerated into trachea at 
level of bifurcation 

Virchow 1 

1863 

— 

I 

12 mm., in lower third 

— 

Arose from muscularis 
mucosse 

Eberth 

1868 

F. 50 j 

1 

I 

1 

9-1 y II-9 / 3-5 cm., \ 
in posterior wall, em- 
bracing lower third 

1 

i 

' Horseshoe-shaped and 

1 embraced oesophagus 

I 

Coats 

1872 

M.61 

1 ^ i 

1 2 y 4J y 1} in., poster- 
ior surface 7 in. from 
glottis 

Dysphagia 

1 Direct cause of death. 

! Pedunculated 


Rolleston 

1875 

F. 49 

I 

Cherry-sized, junction 
of upper and middle 
thirds 


Originated in circular 
muscle 

Tonoli 

1880 

M. 70 

I 

Hazel-nut-sized, middle 
third 

Dysphagia and 
vomiting 

Pedunculated and caused 
obstruction to food, and 
oesophageal dilatation 

present above the tumour 

Trastour 

1881 

M. 56 

I 

Small egg, inferior part 

— 

Calcified, and compressed 
descending aorta 
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Table I. — Reported Cases of Myoau of the (Esophagus — continued 


Author and 
Date 


1 Number 

Size and Site 

Syaiptoms 

Remarks 


1 


1 

1 1 



J. Meyer 

1882 

F. 78 j 

1 

1 

I 

8 cm., posterior wall of ! 
upper third 

1 _ 

i i 

Dilatation and hypertrophy 
of oesophagus above the 
tumour. Displacement of 
mediastinal structures 

Reher 

1885 

F- 43 ! 

1 

I 

Hazel-nut-sizedj inferior | 
1 part ! 

1 — 

Pedunculated 

Phillip Meyer 
1887 

1 

j 

I 

2x7 cm., anterior wall 

3 cm. below tracheal ; 
bifurcation ] 

1 

! “ i 

i i 

i 

lUig 

1894 


I 

5x5x2 cm., posterior 
wall at level of bifurca- 
tion of trachea 


Calcified, originated from 
internal muscle layer 

Pichler 

1897 

M. 50 

14 

Two in middle part, rest 
about cardia 

— ' 

' Connected with the dr- 
j cular muscle 

Fagge 

1899 

M.38 

I 

2 X X I in., middle 

third 

— 

Originated in longitudina 
muscle 

Maucher (i) 
1900 

(2) 


I 

I 

3 X 1-5 X 2 cm., just 
below tracheal bifurca- 
tion 

2x5 cm., anterior wall 



Kraus 



I 

— 

— 

— 

1902 






Bryant (l) 

M. 60 

I 

Chestnut-sized, cardia 

— 

Originated in outer coat 

1905 






(2) 

F. 62 

2 

(а) 3-2 X 3 X 2-5 cm., 

14 cm. below 
pharynx 

(б) 1-4 X 0-7 X 0-5 cm., 

at cardiac end 

— 

Narrowed lumen of oeso 
phagus 

Opposite to this was ai 
ulcer 

Orth 

M. 27 

I 

Surrounded cardia 

— 

Ring-like structure 

1909 1 






Frank (i) 

1911 

M. 46 

I 

1 Plum-sized, anterior wall 
' at level of bifurcation 


Bi-lobed, mucosa coverin 
it was exfoliated, ex 
hibited perivascula 

1 round-celled infiltration 

(2) 

M. 60 

2 

(a) Cherry - sized, just 
; above bifurcation, 

1 anterior wall 

^ (fc) Little smaller and at 

1 bifurcation 

( 

1 

Circumscribed areas c 
calcification 

Anitschkow(i) 

1911 

— 

1 I 

1 

1 Hazel-nut-sized, cardiac 
end 

1 _ 

1 

Submucous site 

(2) 


I 

Hen’s-egg-sized, anter- 
iorly and laterally about 
cardia 

1 

Originated in oute 

i muscle layer 

1 

(3) 

1 

I 

1 Bean-sized, laterally at 

1 level of tracheal bifurca- 
! don 

Symptoms of 
stenosis j 

! 

Diagnosed as a carcmoit 
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Table I. — Reported Cases of Myoma of the (Esophagus — continued 


Author and 
Date 

Sex and 
Age 

Number 

Size and Site 

Symptoms 

1 Reslvrks 

Gajet 

1911 

F- 7S ' 

I 

Almond-sized, above 

cardia 

Dysphagia 

Pedunculated, directly 

responsible for death 

Milanovic (i) i 

1914 

1 

F. 76 . 

I 

Nut-sized, anterior wall ' 
at level of tracheal bi- 
furcation 1 

1 

Calcified, projected into 
lumen 

(2) 

M. 25 

I 

10 X 6 cm., anterior wall 
4 cm. from cardia 

1 

, Associated with a diver- 
ticulum of oesophagus 

(3) 

M. 68 

2 

(a) Hazel - nut - sized, 
right posterior wall 
3-5 cm. from 
cardia 

(i) 6 X 5 cm., just 
above, in posterior 
wall 

— 

Associated with a diver- 
ticulum 

(4) 

M.63 

I 

Hazel-nut-sized, at 

cardia 

— 

Associated \s’ith a gastric 
myoma 

(5) 

M. 42 

I 

Hen’s-egg-sized, anter- 
ior wSl at level of 
tracheal bifurcation 


Lobulated by a fissure 

Hall 

1916 

F. 17 

I 

1 Diffuse through nearly 

1 whole oesophagus 

Dysphagia 

Probably a sarcoma 

Bauer (i) 

1917 

M. 41 

I 

Plum-sized, posterior ] 
wall of upper third 

- 1 

1 

! 

Projected into lumen, 
vascular and oedematous 

(2) 

M.38 

I 

Pea-sized, posterior wall 

— 

— 

Tschlenow (i) 
1922 ' 

F. 20 1 

Multiple 

nodules 

23 X 9 cm., 3 cm. from 
cricoid 

— 

Associated with gastric 
myoma 

(2) 

M. 25 

2 

(а) 1-5 X I X I cm. 

(б) 2-5 X 2-5 X I cm. 
Both (a) and (f>) at level 

of tracheal bifurca- 
tion 


Tumours united by a 
bridge of tumour tissue 

(3) 

F. 71 

i 

I 

4 cm. in diameter, just 
above cardia, with a 
tail 3 X I X 1-5 cm. 
around cardia 


Arising from circular 
muscle, and tends to 
surround the oesophagus 

(4) 

F. 62 

I 

1 

1 I X 0-5 mm. at tracheal 

1 bifurcation 


1 

Stewart (i) 
1931 

F. 32 i 

1 

1 i 

1 I 

1 

1 

3*5 X 1-5 X 1-3 cm., 2-5 
cm. above cardia 


Associated with a diver- 
ticulum from circular 
muscle, some local 

hypertrophy 

(2) 

F. 59 

1 I 

1 

1*5 X I y 1-5 cm., 1-2 
cm. above cardia 

( 

! 


Associated with a diver- 
ticulum and from ar- 
cular muscle 

Spitznagel (i) 
1931 

F. 64 

I 

6 cm. long, in lower part 

1 _ 

Calcified rumour 

(2) 

M. 68 

I 

Child’s-fist-sized with a 
peduncle, 7 > 8 x 5 
cm. and pedicle 2-5 
cm. 

Dysphagia 

Long pedicle, diagnosed 
substemal goitre 

Bezza (i) 

1932 

M. 68 

I 

Hazel-nut-sized, 6 cm. 
from cardia 

— 

Arising from circular 
muscle 
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Table I. — Reported Cases of Myoma of the CEsophagus — continued 


Aitthor and 
Date 

Sex and 
Age 

Number 

Size and Site j 

Symptoms 

Remarks 

Bezza (2) 

1932 

M. 63 

1 

i ^ 

(a) Cherry-sized, at 

tracheal bifurcation, 
posterior wall 
(i) Slightly larger, 3 cm. ' 
from cardia 

i 

Projected into lumen 

Arose independent of 
muscle coat 

(3) 

M. 73 

I 

Pea-sized, in posterior , 
wall a little above 
cardia 

l 

1 

Slight muscular hyper- 
trophy above and below. 
Arose from longitudinal 

(4) 

M.35 

I 

Rice - grain - sized, in 
posterior wall in upper 
third 


Arising from muscularis 
mucosa 

(5) 

F. 60 

I 

18-5x5 cm., at level of 
arch of aorta 


Deviation of lumen of 
oesophagus 

In Museum at 
Cairo (G. G. 
Turner) 

M. 60 

I 

Cherry-sized, lower end 

“ 

■ 


DISCUSSION 

A thorough search of the literature has produced 49 cases only of myomata 
of the (Esophagus, the more important features of which are tabulated. In 12 the 
age was not given, but from the remainder it is evident that the tumours are found 
more commonly in the aged, 13 of these being between 60 and 70 years. It should 
be noted, however, that this decade has the highest death-rate from all causes, and 
as the tumours are as a rule benign and do not cause death, it is to be expected 
that the incidence would be greatest in this age period. 

Table II. — ^Age Incidence. 


Age in Years* 

Number 

10-20 

I 

20-30 

4 

30-40 

4 

40-50 

5 

50-60 

4 

60-70 

13 

70-80 

6 


37 

* 12 not recorded. 


These tumours have been foimd with greater frequency in the male (22) than 
in the female (15) ; in this they resemble the other myomata of the intestinal 
tract. It has been asserted (Bezza) that this may be due to the greater liability 
of the male tract to irritation from alcohol and coarse food. But it is very doubtful 
if there is a real sexual difference in the incidence. All the reported tumours were 
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found at post-mortem examinationSj and in most hospitals the autopsies on males 
are more frequent than on females. The proportion over the last ten }'ears at the 
Royal Victoria Infirmarj', Newcastle-upon-Tyne, is i-6 to i. Bezza, in 1932, based 
his analysis on 26 cases, and found a distinct preponderance of males over females, 
3 to I, but the addition of cases which he omitted and those reported since that 
date shows a more equable distribution. 

The tumours occurred singly in 35 cases and were multiple in ii. 

Unlike carcinoma of the oesophagus, the tumours may occur at any part of 
the oesophagus, but the distal third is more frequently affected. In this series 8 
were in the upper third, 18 in the middle, and 28 in the lower third. The posterior 
wall is a more common site than the anterior, and the left and right lateral walls 
are the least likely to be affected. 

The size of these myomata may vary from a millet seed (Bauer’s second case) 
to a diffuse mass several inches long (Tschlenow’s first case, A. J. Hall’s case). 
The largest tmnours may become pedunculated, and not unnaturally these are the 
most likely to give rise to symptoms (4 out of 5). The larger non-pedunculated 
tumours show a tendency to encircle the wall of the oesophagus (Anitschkow’s 
second and third cases, Pichler’s case, and Bezza’s fifth case). 

Symptoms referable to the oesophagus were found in 6 cases only, and 4 of 
these were pedunculated ; the other 2 were both of considerable size and showed 
a tendency to encircle the oesophagus (Anitschkow’s third case and Hall’s case), 
but there was seme doubt as to the benignity of the tumour reported by A. J. Hall. 
In Bryant’s second case, there were symptoms referable to the gastro-intestinal 
tract, but a state of senile dementia existed and actual dysphagia was not reported : 
such symptoms as were observed might have been due to the chronic gastric ulcer 
which was found at autopsy. In this analysis, out of 49 oesophageal myomata 
only 3 were believed to have been the cause of such a degree of dysphagia that 
asthenia and death resulted, and 2 of these were pedimculated. 

The precise origin of the tumour was noted in 14 cases, 8 being from 
the longimdinal muscle coat, 4 from the circular muscle, and 2 from the 
muscularis mucosa. In the other cases the site of origin was not recorded, but 
7 were said to be covered by the mucous membrane and i by the longitudinal 
muscle. 

Generally speaking, the tumours tended to project slightly into the lumen of 
the oesophagus. 

The smaller growths have a smooth surface and are freely movable ; the larger 
tend to be more nodular. The consistency is firm, and the section shows the 
grejdsh-white watered-silk appearance tj'pical of m3’omata elsewhere. They are 
usually comparatively avascular, and show up well against the surrounding brownish 
muscle, but a few are better supplied with blood-vessels and have a pink colour. 
The tumours are well circumscribed, but a connective-tissue capsule thick enough 
to be wsible to the naked eye is rare. Anitschkow states that only the larger 
tumours are encapsulated. This is refuted bj' Tschlenow, who cites his own cases 
in proof and further denies that the age of the tumour can be made out from its 
macroscopical appearance or histological structure. 

Several cases had associated changes in the oesophagus. J. D. Stewart reports 
in a recent article 2 cases of myomata with diverticula, and areas of mucous 
membrane resembling gastric mucosa. He believes that the diverticulum is due 
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to the force of swallowing acting on the tumour, causing it to rotate and enlarge 
eccentrically, and to a thrusting out of the mucosa. Other factors may be a 
thinning of the wall in the region of the tumour and a congenital defect in the 
waU. One would imagine that the presence of the myomata in the wall of a 
muscular tube would lead to some interference with the muscle, but both hyper- 
trophy and dilation are very rare, and were found in only 3 instances. Joseph 
Meyer reported both dilation and hypertrophy above a large tumour (8 cm. long) 
which had displaced the common carotid and subclavian arteries to the left, the 
trachea and iimominate artery to the right, and was compressing the left recurrent 
laryngeal nerve. It may safely be presumed that such a tumour had caused some 
obstruction, and as no history of dysphagia was recorded, it is probable that the 
degree of hypertrophy had been sufhcient to outcome it. Bezza noted a slight 
muscular hypertrophy above and below the small pea-sized tumour in his third 
case, although no obstruction cotdd be demonstrated. In that recorded by Tonoli, 
a pedunculated hazel-nut-sized myoma was found with a bullous dilatation above 
it in the upper half of the oesophagus. It was associated with symptoms of dys- 
phagia and vomiting, but no hypertrophy was reported. 

Microscopical Examination. — The characteristic microscopical picture is 
that of myomata elsewhere, bundles of smooth muscle fibres running in all directions ; 
these neoplastic fibres are indistinguishable from those in the muscular coats except 
for a shght increase in size and their irregular arrangement. The nuclei are rod- 
shaped, but in transverse or oblique sections appear rounded or oval. The con- 
nective-tissue content of these tumours varies considerably in amount. Some, 
particularly the larger and well-encapsulated ones, show much collagen, and this 
may even be arranged as fibrous trabeculse in the nodular type, but in the peduncu- 
lated tumours elastic tissue is frequently noted. Anitschkow, in his article, 
describes a fine collagenous network between each individual fibre, and Bezza 
reports a fine reticulum in his cases. In the great majority there is a comparative 
avascularity, and Bezza points out that many of these have both thin-walled vessels 
and vascular lacunte lined with endothelium. 

Genesis. — ^Various theories have been advanced as to the origin of these 
tumours, but it cannot be said that they are very impressive. Tschlenow regards 
them as being in all probabihty congenital; while Anitschkow favours the theory 
of local muscular hypertrophy. Bezza combines these views, and divides the 
myomata into two groups : (a) Those arising independently of the muscular 
coats ; (b) Those which arise in a muscular coat. The first of these appears to 
be due to some congenital defect, a misplaced myogenic cell or cells, which in 
later life proliferated to form the growth ; while the latter is ascribed to an 
over-growA of existing muscle. Bauer noted numerous capillaries at the edge 
of the tumour, often with a perivascular leucocytic infiltration, and formulated 
the extraordinary theory that these leucocytes could gradually change into 
connective tissue and muscle cells, and quoted Kleinwachter as his authority. 
The absence of leucocytic infiltration in the centre of the tumour was due to 
the fact that they had already changed into the muscle cells. Scalone, not 
to be outdone, thought these tumours arose from eosinophils, and beheved he 
had seen transition forms between an eosinophil and a smooth muscle cell ! But 
the etiology of myomata of the oesophagus is as uncertain as that of myomata 
elsewhere. 
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Discussion of the Case Reported. — ^The case reported here is a straight- 
forward one except for the unusual distribution of the hypertrophy. The tumours 
were small, pea-sized, and situated at the junction of the upper and middle thirds 
of the oesophagus. They bulged forwards and encroached on the lumen to a 
considerable extent, reducing its circumference to 2-7 cm. (normal being about 
4 cm.). That this had caused some obstruction cannot be denied ; there was 
dilatation and hypertrophy above them, and the firm inelastic nature of the tumours, 
by limi ting the normd distensibilit}' of the organ, was no doubt a contributory 
factor in the obstruction. But it is difiicult to understand why there should be 
present a gradually increasing muscular hypertrophy and narrowing of the lumen 
from the site of the tumours to the cardiac orifice. These considerably exceed 
the changes at the level of the growths and above it : the lumen reaching a minimum 
circumference of i-8 cm. just above the cardiac orifice. The degree of hyper- 
trophy below the tumours was proportional to the narrower lumen, and the circular 
muscular coat at the lower level measured 0-7 cm., compared with a normal of 
about o-i cm. and the 0-2 cm. found immediately above the level of the growth. 
This has been recorded once before. In other parts of the intestinal tract the 
hypertrophy associated with narrowing of the lumen is proportional to its duration 
and extent, and the distal part of the tube, far fi:om showing the hj-pertrophy so 
marked in this case, is either of normal thickness or may even show muscular 
atrophy if the blockage is severe. The only exceptions to this general statement 
are the case now described, and Bezza’s third, which showed slight hj-pertrophy 
above and below a small tumour. Bezza offers no explanation of this unusual 
finding; he merely mentions it in describing the oesophagus. The hypertrophy 
below may have been a coincidental lesion not directly related to the tumours 
above it, but ±e usual causes of hj'pertrophy are here absent. We can eliminate 
obstruction from without, and cicatrical stenosis from chronic peptic ulcer or 
swallowed caustics or acid. Hypertrophy of the lower end of the oesophagus is 
most commonly associated with dilatation, as in achalasia of the cardia. In this 
case, no dilatation was present in the lower half, and achalasia, compensated or 
otherwise, can probably be excluded. The suspicion that this hj^jertrophy is 
directly related to the tumours above it is supported by the absence of any other 
etiological agent. 

It is possible that these tumours in the middle of the oesophagus directly 
affected its nervous mechanism, as they lay in close proximity to Auerbach’s plexus, 
and they may well have caused irritation and irregular muscular contractions. It 
is also possible that, replacing, as they did, a large part of the circular muscle coat, 
muscular conduction was impeded and blocked, and the distal hypertrophy was 
the result of irregular and uncontrolled contractions. On the other hand, in 
squamous carcinoma of the oesophagus, where the possibilities of local muscular 
and nervous interference are much greater, one does not get hj-pertrophy below the 
obstruction. 

In conclusion, one may mention yet another possibilitj' — idiopathic hypertrophy 
of the cesophagus. In view of the advance of diagnostic methods, it is now a very 
rare lesion, but cases confirmed by post-mortem study are described (Wood). It 
may be that here we have multiple congenital abnormalities, as a congenital origin 
has been suggested for both myomata of the oesophagus and the so-called idio- 
pathic hj'pertrophy. 
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SUMMARY 

A case of multiple myomata of the oesophagus which resulted in fatal stenosis 
is described, and the literature is briefly reviewed. 

I wish to express my sincere thanks to Dr. J. Greig Thomson for his stimulat- 
ing assistance, to Miss E. A. Richardson for translating the Italian, and to Professor 
G. Grey Turner for his suggestions and criticism. 
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TRAUMATIC RUPTURE OF THE URETHRA 

EIGHT PERSONAL CASES, WITH A REVIEW OF 
381 RECORDED RUPTURES 

(CHILDBIRTH ANTJ WAR INJURIES EXCLUDED) 

By a. SIMPSON-SMITH 

SURGEON’j HOSPITAL FOR SICK CHILDREN, GREAT ORAIOND STREET, LONDON' 

SURGEON' TO OUT-PATIENTS, WEST LONDON' HOSPITAL 

Traumatic rupture of the urethra is an uncommon injurj^ Some figures show 
that only 4 cases per 1400 in-patient admissions are to be expected in any one 
year ; yet even this may be a too generous proportion, for many surgeons pass 
through a fiiU professional life without meeting more than a single example. 
Familiarity with their management, however, is desirable, for hesitant or defective 
treatment may plunge a healthy life into one of strangurj', stricture, sinuses, stone, 
perineal abscesses, or other miseries of urinary disease. 

Refreshment is sometimes gained by recounting individual experiences. Eight 
personal cases are submitted, each possessing some separate point for discussion 
or improvement. In addition, ail the available tvritings of the past twenty years, 
yielding some 381 cases, have been surveyed in order to present a reliable picture 
and to measure the trend of modem urological views. 

Details of the eight cases will first be given, but comment on their treatment 
will be reserved for the general discussion. An analysis of the total cases will con- 
trast ‘ bulbar ’ and ‘ membranous ’ injuries, and show how often the perinemn 
has been incised, the tom ends sutured, in-dwelling catheters or suprapubic drains 
used, and the number of subsequent strictures recorded. The discussion will 
indicate the debatable points for support or condemnation, and will suggest the 
safest method of negotiating the emergency. 

AUTHOR’S CASE REPORTS 

Case I. — ^R. M., aged 70 (July 27, 1933), fell while standing on a box with legs astride 
the edge. Impiediate sharp perineal pain, and fainting. 

On admission half-an-hour after the accident there was extensive bruising of perineum 
and groins ; local tenderness under pubic arch ; blood dripping from the urethra : intense 
desire but inability to pass water. Warned not to micturate. 

Immediate suprapubic c5'stostomy. A retrograde gum-elastic catheter was passed down 
to the rupture in the bulb, and after gentle rotation its eye emerged at the penile meatus. 
A soft rubber catheter was tied to the bladder-end of the gum-elastic and by pulling on 
the penile end the rubber catheter was piloted down the urethra until only the tip rested 
inside the trigone. This rubber tube now became an indwelling catheter. A large supra- 
pubic drain was then inserted and connected to a Sprengel’s pump. 

The in-dweUer was left out for twenty-four hours on the 28th day, when the patient 
passed small amounts of urine through the penis, and through the healing suprapubic 
wound. The latter finally closed on the 35th day. 

Urethroscopy seven weeks after the accident, with the added advantage of A-Ir. V. E. 
Lloj'd’s expert eye, showed a small ledge of scar tissue on the floor of the bulb, but no sign 
of a stricture. A 26 F. passed easily. Unfortunately three days after this examination a small 
indurated swelling 4 in. by 2 in. appeared along the closed suprapubic scar. Catheterization 
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produced a foul blood-stained urine and much gas. The cystostomy was re-opened and bladder 
wash-outs were maintained for five days. The wound re-healed on the 20th day. The patient 
was finally discharged e.\-actly three months after the accident, “ passing water freely ”. 

Exa.minatio>j 2i Years after the Injury. — ^Health excellent ; no catheterization since 
discharge from hospital ; no pain or difficulty in micturition other than occasional dribbling 
and frequency — attributable to an enlarged prostate obvious on rectal examination. There 
is no palpable evidence of turethral scar and the stream is good and strong. The patient is 
emphatic that the penis has atrophied since the operation and when questioned about erection 
maintains that “ before the injury it used to fly out at any time, but now it is only proud when 
the bladder is full, and then not very strong ”. His age, however, must be taken into con- 
sideration. Urethrogram shows a slight deformity at the site of injury but no stricture. The 
membranous urethra is elongated and irregular. (See Fig, 216.) 

Case 2. — ^A. B., aged 25 (Aug. 25, 1933), was standing with one leg on a table and the 
other on a step-ladder when the latter slipped away. One limb shot horizontally along the 
table, the other vertically downwards, allowing the perineum to fall heavily on the edge. 
The patient lay in great pain for twenty minutes, but then walked alone to hospital. 

On admission half-an-hour after the accident there was intense perineal pain and a 
tender lump on the right side of the bulbous urethra, but no ecchymosis. Clear urine was 
unfortunately voided in the surgery for testing, but later when wishing to pass water the 
patient only bled from the meatus. 

Immediate operation. A catheter was passed and, although there was a slight hitch in 
the bulb, the instrument slid comfortably into the bladder, indicating only a partial rupture. 
The bladder was opened to divert the stream. A new catheter with several lateral holes 
was passed up the penis to aa as an in-dweller, and, with a finger down the suprapubic 
incision, the tip was made to lie just below the internal sphincter to avoid any trickling of 
urine along the catheter to the traumatized area. A Sprengel’s pump was attached to the 
cystostomy drain. 

The urethra was irrigated daily and lightly through the multiple holes of the in-dwelling 
catheter. On the nth day there was slight difficulty in changing the catheter, and pus 
suddenly poured from the urethra. Culture yielded Streptococcus and Proteus, but no B. coli 
or gonococcus. Wassermann and Kahn tests were negative. On the 15th day the catheter lay 
out on the bed all night, and as it could not be returned the suprapubic incision was re-opened 
by a locum. A descending catheter readily appeared at the meatus, and a soft rubber 
catheter was left in the urethra. The patient lost ground, the temperature remained at 103°, 
and a painful, soft, fluctuant, and very tender perineo-scrotal swelling appeared. A inid- 
line incision produced thick reddish pus, and the temperature became normal two days later. 

Eight weeks after admission the catheter was out for one hour, and on the next four 
days for two, four, twelve, and twenty-four hours. The patient left hospital nine weeks 
after the injury, passing water quite well. A urethrogram looked normal, but on passing 
a soimd there was a definite soft stricture which yielded to kindly dilatation. This was 
repeated once a month imtil the eighteenth month. 

Examination 2I Years after the Injury. — The patient looks remarkably well, but 
although he never has to get up at night he cannot hold his water for longer than one hour 
by day. There is a small hard lump with a tiny depression proximal to it in the perineum. 
The stream is good and thick, with plenty of force ; the urine is normal. At first the penis 
bent down on erection, but soon straightened out. Coitus still produces intense perineal 
pain which lasts until the following noon, and is only indulged in from time to time. 
Urethrogram now shows a good wide channel with some irregularity, but no stricture, in 
the bulb. (See Fig. 216.) 

Case 3. — ^J. K., aged 5 (April 15, 1932), was knocked down by a car, the wheel passing 
over the pelvis. 

On admission half-an-hour later the boy was very shocked and in great pain. The 
lower abdomen was intensely bruised, swollen, rigid, and very tender. There was a large 
gap between the two halves of the symphysis pubis. Blood oozed from the meatus, but 
there was no perineal hsmatoma. In spite of the critical condition of the child, delay 
seemed fraught with the risks of extravasation, of severe intestinal injury, and the onset of 
secondary shock. 
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An immediate subumbilical incision exposed large blood-dots in the abdominal wall. 
The peritoneal cavity was deliberately opened, and as a rapid examination of the abdominal 
viscera showed no injury, the cavity was closed. A distended bladder was noted riding up 
towards the umbilicus, attached by two lateral folds of peritoneum containing the vesical 
vessels, almost like a toy balloon tethered by two convergent strings. There was an ominous 
gap of at least three inches between the right and left parts of the symphysis, and through 
the gap the apex of a miniature prostate could readily be palpated. The bladder was emptied 
bj’ puncture with a large-bore needle attached to a sucker to avoid sofling, and opened. A 
soft rubber catheter was retrograded to the rent in the membranous urethra, the eye seized 
by forceps, and easily pulled up through the gap. The tip of an ascending catheter from 
the penis was similarly seized and elevated (Fig. 215). The tubes were joined, and by 
pulling on the meatal guide the descending catheter was drawn along the urethra to appear 
at the glans. This in-dweller traversed a gap of two inches between the tom urethral ends. 
Light digital pressure on the trigone easily pushed the bladder downwards and forwards to 
approximate these tom ends, but the viscus rose again on removing the finger. One regretted 
that something could not be devised to hold the bladder down. It was clear that a suture 
could readily be inserted into the accessible prostatic end, but the penile end was so deeply 
situated, and surroimded by such traumatized tissue, that it was doubtful whether the suture 
could be passed into it, or secured sufficiently to keep the tom ends together. Insertion of 
the suture would take time even with the advantage of the enormous symphyseal gap, and was 
abandoned as the child was too ill for much 
manipulation. A perineal section was also 
out of the question — it could be attempted 
later if necessary. Accordingly the abdo- 
minal incision was hurriedly closed, leaving 
a bladder drain for later anachment to a 
Sprengel, and a long strip of corrugated 
rubber to drain both the cave of Retzius and 
the vast traumatic cavern below it. After a 
blood transfusion the boy was returned to 
bed. 

The next few days were made pleasant 
by his splendid recovery. He was as yet too 
weak and his pelvis too shattered for the 
adoption of the Fowler position. Obviously 
sitting him bolt upright would encourage the 
abdominal viscera to force down the bladder ; 
on the other hand, high blocking of the bottom 
of the bed would ensure all urine falling into 
the fundus from the ureteric orifices, and 
thus prevent any trickling along the resident catheter into the traumatized area. A continuous 
warm saline irrigation up through the catheter and out through the suction mbe was an 
attempt at compromise — in the hope that any leak of urine would be so dilute as to rob it 
of any of the toxic effects familiar in extravasation. Unfortunately, on the 12th day pus 
oozed from the Retzius drain, but in spite of this the suprapubic mbes were removed on the 
2ist day. Owing to the gross separation of the tom urethral ends, the in-dwelling instrument 
was left in until the smh week. 

The boy now passed urine from the penis, and through the small purulent suprapubic 
fistula. Removal of a sequestrum at the eighth week terminated a short-lived osteomyelitis, 
and the extraction of two small bladder stones through the dilated fistula cleared up any pus 
from that source. At the second lithotomy the fistulous track was found adherent to the 
back of the pubis, so it was dissected off the bone. The fistula, which had remained open 
for nearly six months, closed in a week ! 

The tenth month saw the patient discharged. His wound was soimdly healed, micturi- 
tion was free, uroselectan showed no abnormality of the urinary tract, and urethrography 
demonstrated good canalization of the whole urethra. Yet he disliked the passing of a 
No. 6 catheter — a feat only possible in the hands of Sister Dobson, to whom great tribute 
is due for so completely winning the confidence of the child and his urethra throughout the 
hospital catheterizations. 



Fig. 215.-— Cara 3. Showing the catheters being 
pulled up through the gap between the two halves of 
the fractured symphysis pubis. The tips were united 
and the bladder catheter pulled down along the 
urethra to act as an in-dweller. By this simple 
means a permeal incision was avoided- 
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Urethroscopy at the eighteenth month, again with Mr. V. E. Lloyd, showed a well- 
defined circular stricture in the membranous portion, but a No. 6 English — the largest his 

penis would allow — slipped into the bladder without 



difficulty. 

Exaaunation 4 Years after the Injury. — The 
patient is perfectly well ; there is no pain or difficulty 
with micturition ; the stream is good and strong ; the 
urine clear. There appears to be no atrophy of the 
penis. Uroselectan normal. Urethrogram as shown 
in Fi^. 2 i 6. 

Case 4. — D. C., aged 47 (Aug. 29, 1934), was 
loading logs from a ship to a barge. One trunk swung 
over on a crane and hit the patient on his pubis and 
penis, knocking him from the vessel into the bottom of 
the barge. He experienced great pain at the tip of his 
glans, and to a lesser extent in his pelvis. He could 
not rise, and was brought to hospital twenty minutes 


after the accident. 



On admission he was in extreme shock and bleed- 
ing freely from the penis. There was intense pain in 
the lower abdomen, which was rigid, and in both legs. 
A large htematoma of the perineum rapidly developed 
and extended to the scrotum. X rays showed fracture 
of both sides of the pubis and a fracture-dislocation of 
the right sacro-iliac joint. A catheter was passed in 



the surgery and although buried to the hilt merely 
drew off blood. On running in a measured amount of 
fluid a very little returned. The patient was admitted 
to the wards, intravenous therapy commenced, and an 
immediate operation performed. 

A subumbilical incision exposed much blood-clot 
and a distended bladder riding out of his pelvis, rather 
higher than normal. The extreme dislocation seen in 
Case 3 was not present. A fragment of bone projected 
into the bladder wall and was causing much haemorrhage 
from the vesical venous plexus. The bleeding points 
were controlled, and the incised viscus was found to 
contain blood. The cave of Retzius opened into a 
vast cavern at the apex of the prostate ; blood welled 
out of this chasm, but could not be traced to any 
particular bleeding points. Catheters were rapidly 
retrograded and ‘ antegraded ’ to the rent in the 
membranous methra, their tips were seized, brought 
up through the wound, united, and the upper one 
pulled down along the urethra by traction from the 
penile one. A finger exploring the ruptured site found 
a long gap between the torn ends traversed by the 
catheter. Digital pressure on the trigone easily approxi- 
mated these tom ends, but, as in Case 3, the viscus 
rose again on removing the finger. A piece of thick 
rubber sheeting was cut into a florin-sized circle with 
a hole in the middle to admit the shaft of a stout De 
Pezzer catheter. This improvised ‘ extension-catheter ’ 
was attached to the already resident sound, and ‘ rail- 
roaded ’ down the urethra imtil the head and collar 
rested upon the trigone (Fig. 217). Light digital 
traction on the penile end of this new in-dwelling 


Fig. 216. Urcthrogramsof Caiti 1,2, 3, 4, catheter readilj’ held the bladder down and obliterated 

and 5 (from above downwards). the gap between the tom ends. The whole procedure 
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occupied only a few minutes. A large-sized suprapubic tube was placed in the bladder, and 
the nadent returned to bed. A Sprengel was attached to the suprapubic tube, and a i-lb. 
weight to the penile catheter by means of a pulley over the end of the bed. One felt that 
such a pressure was considerably less than that of the various forms of hydrostatic bags, 
espedally those fitted with strong springs clamping the inside of the bladder to the perineum. 

A visit to the ward late that night revealed a patient who affirmed that his penis and 
perineum were remarkably comfortable. His condition was excellent. The pound pressure 
was maintained for twelve days, and throughout this time there were repeated stout denials 
of any’ discomfort. On the 4th and 12th days, at the changing and removal of the collared 
De Pezzer, a cj'stoscopic light placed 
down the suprapubic tube-shaft showed 
a trigone hearing no marks of the 
slightest pressure necrosis. 

[The author’s tenure of office at the Hospital 
now terminated, and thanks are due to the 
authorities for further details.] 

Slight urinary sepsis ytielded to 
bladder wash-outs. On the 28th post- 
operative day sudden profuse bleeding 
per rectum occurred, and was repeated 
next day. Blood transfusions were given. 

A radiograph showed the right sacro- 
iliac joint displaced. On the 50th day 
a fistula suddenly appeared on the imder 
surface of the penis just behind the 
glans, and a second one “ in the left 
groin close to the base of the scrotum ”. 

The appearance of these fistula at such 
a late date was presumed to be due to 
peri-urethral abscesses. The groin fistula 
rapidly dosed, and the patient was dis- 
charged after five months. The refraaory penile fistula occasioned four attempts at dosure. 

Examination 18 Months after the Injury. — The patient is very frail, and progression 
with wo crutches is slow and difficult. He has much pain in the back and hips. There 
has been no bougie treatment since discharge from hospital, and there is now a good urinary 
stream, but pain at the end of the penis on micturition. Frequency : day, every five minutes ; 
night, 3 to 4 times. The urine contains many phosphates, but no alb umin or pus. The 
prostate appears normal. There have been no erections, and the patient states that his penis 
has atrophied since the acddent. Yet the organ looks of normal proportions. Urethrogram 
shows an enlarged canal behind the corona, but no stricture or elongation of the membranous 
urethra. (See Fig. 216.) 

Case 5. — F. H., aged 48 (July 26, 1933), skidded from his bicycle under a charabanc ; 
dazed brought to hospital within an hour. 

There was extreme bruising and efiusion from above Poupart’s ligament down the irmer 
side of the right thigh. No perineal tenderness. No blood could be expressed from the 
urethra j there was no evidence of intraperitoneal effusion or rupture. The pelvis was frac- 
tured — ^both ischio-pubic rami were separated from the symphysis. Catheterization produced 
clear urine with only a few microscopic red cells. 

Two days later the extensive thigh effusion was tapped : 300 c.c. of blood-stained fluid 
were withdrawn, and fotmd to contain o-8i per cent of tnea — obviously mine. A groin 
drainage was established, but as the patient appeared to have no difficulty in micturition it 
was deemed inadvisable to do more. A pyrexia of ioi°-i03°, and an occasional drop of 
mine from the groin, still persisted, so on the 15th day the bladder and methra were X-rayed. 
The cystogram appeared normal, but methrography showed a track of lipiodol extending 
from the membranous methra to the groin. 

An in-dwelling catheter was inserted, but caused acute pain and restlessness, so was 
removed. The groin sinus rapidly cleared up, and apart from an unexplained sharp rigor 

20 * 
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Fig. 217 . — Case A. Showing the de Pezzer catheter with 
its circular rubber collar in position, after it had been ptiUed 
down the urethra by means of the manoeuvre employed in 
Case 3 {see Fig. 215). A 1-lb. weight attached to the catheter 
pulled the trigone downwards to approxiinate the tom ends. 
A perineal exploration and end-to-end suture could not have 
been performed as the man was too ill, and this improvised 
method was found to work well. The patient always main- 
tained that he was comfortable, and ‘cystoscopy* ^ownthe 
suprapubic tube-shaft on the 4th and 12th day showed no 
trace of i>resstire necrosis. It was felt that the l-!b. weight 
was considerably less than that of various forms of hydro- 
static bags or strong springs used to press the prostauc bed 
agamst the perineiun. 



314 THE BRITISH JOURNAL OF SURGERY 


at the end of five weeks, and pyrexia for the next seven days, the urinary convalescence was 
good. Owing to his fractured pelvis the patient remained in hospital for eleven weeks. 

Exaaiixation 2l YE.tRS AFTER THE INJURY. — Has not experienced pain or difficulty with 
micturition : day, 4 hours ; night, nil ; no sex disturbance. Urethrogram normal. No 
sign of any fistulous tract or stricture. (See Fig. 216.) 

Case 6. — W. G., aged 42 (April 2, 1932). His van was struck by a skidding lorry, and 
he slipped down between the shafts. His horse kicked the end of his penis. 

On admission twenty minutes later the patient was extremely shocked. The glans penis 
was a most gruesome sight. Swollen to the size of an orange, it was plum-coloured and 
dripping with blood. There was a deep T-shaped laceration, the horizontal bar running 
around the corona and partially severing the glans from the shaft, the vertical bar completely 
laying open the distal part of the urethra up to the meatus. The remainder of the penis was 
much bruised. 

Immediate operation. Toilet. Suture of urethra in two layers around a self-retaining 
catheter, and of the glans to the shaft. Sprengel’s pump to catheter. 

All the sutures held except a few on the under surface near the external meatus. The 

date of removing the in-dwelling cath- 
eter was unfortunately not recorded, 
but the patient left hospital on the 
eighteenth day with a healed wound. 

Examin.ation 4 Years after the 
Injury. — There has been no instru- 
mentation since confinement in hospital, 
but the water very occasionally burns ; 
day, 3 hours ; night, once. Micturition 
is accompanied by much spraying of 
the stream, for there is a slight 
deficiency of the right extremity of the 
penis, with a very patulous e.xternal 
opening. On erection the glans bal- 
loons out to the left, pulling the frenum 
very taut and causing much pain. 
Ejaculations are “ sideways ”. Coitus 
is only undertaken once in two months. 
There is no stricture. 

Case 7. — X. Y., aged 27. Albumin 
in urine at the age of 12. Cystoscopy 
was said to be essential to eliminate 
tuberculosis. This was attempted, but 
followed by much urethral bleeding and 
the development of a stricture in the next six months. Repeated dilatations have since been 
necessary. At the age of 14, patient consulted a French surgeon, who diagnosed tuberculous 
epididymitis and gave injections, strongly smeUing of creosote, into the testicle. Almost 
immediately afterwards “ water ” appeared in the right knee. A radiograph was negative. 
The limb was splinted and the patient soon returned to cricket, ski-ing, etc. At the age of 
16, while at winter sports, the stricture again became troublesome. A peri-urethral abscess 
developed, and was opened and drained by a Swiss surgeon. A mid-line perineal catheter was 
inserted into the bladder behind the abscess. Tests for tuberculosis again were negative. 

Last year the patient, aged 27, consulted the author for a now definite tuberculous knee 
and for a bulbar stricture with a long, irregular, and gaping perineal fistula behind it, through 
which urine sprayed on micturition (Fig. 218). 

As the knee showed active disease it was considered the most urgent matter, and the 
patient was sent to an orthopedic surgeon. An excellent excision has produced a stable limb. 

The urethra is now under consideration. The definite traumatic origin after cystoscopy 
long before the advent of suitably small children’s cystoscopes, the non-advancement of the 
fistula during all these years, and the examination of the edge, all rule out tubercle as the 
source of the trouble. 



Fig. 218 . — Case 7. Showing the enormous perineal hstula. 
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The stricture itself and the elongated perineal fistula present separate problems. A 
suprapubic deviation preceding any operative measures by at least two weeks will be a 
necessary and safe preliminary. Cutaneous autoplastic fiapsj such as Fruchaud’s, are fortu- 
nately unnecessary here, and should only be used as a last resort where mobilization fails. 
Most of such flaps grow hairs. 

Case 8. — h.. D., aged 40 (May 7, 1930), stated that he caught his penis on his pyjama 
strings when getting out of bed one hour before admission. There was profuse bright bleed- 
ing from the urethra and a tender spot just behind the glans. Ice-bags were placed above 
and below the penile shafts and a large dose of morphia administered. Cessation of hemor- 
rhage followed in twelve hours, and discharge from hospital in two days. 

Six Years after the Accident. — There has been no difSculty in passing water, and no 
catheterization has been necessary. 

Conclusion. — ^Rupture of the mucous membrane of the pendulous urethra : of doubtful 
cause. 


Table I . — SUMMARY of Personal C.ases 


Case Number . . 

I 

2 

3 

4 

5 

6 

7 

8 

Age (in years) 

70 

25 

5 

47 

48 

42 

12 

40 

Site .. 

Bulb 

Bulb 

Memb. 

Memb. 

Memb. 

Penis 

Bulb 

Penis 

Cause 

Astride 

Astride 

Car 

Fall 

Fall 

Kick 

Surgical 

instru- 

ment 

p 

Fractured Pelvis 

- 

- 

I 

I 

I 

- 

- 

- 

Symptoms : — 









Shock 

I 

— 

I 

I 

I 

I 

— 

— 

Pain 

I 

I 

I 

I 

I 

I 

- 

I 

Bleeding from penis . . 

I 

I 

I 

I 

No 

I 

- 

I 

Perineal tumour 

- 

I 

— 

I 

No 

Penile 

— 

Penile 

Perineal tenderness . . 

I 

I 

I 

I 

No 

Penile 

- 

Penile 

Ecchymosis . . 

I 

- 

- 

I 

I 

Penile 

- 

- 

Retention* . . 

I 

P 

— 

— 

No 

- 

— 

— 

Extravasation 

- 

- 

- 

- 

I 

- 

- 

- 

Treatment : — 









Suprapubic diversion 

I 

I 

I 

I 

- 

- 

- 

- 

In-dwelling catheter . . 

I 

I 

I 

I 

P 

I 

- 

I 

Duration . . 

I mth. 

2 mth. 

6 wk. 

3 wk. 

I hr. 

P 

— 

2 days 

Perineal section 

— 

— 

— 

— 

- 

- 

— 

— 

Sprengel 

X 

I 

I 

I 

- 

I 

- 


Complications : — 









Pus in urine 

I 

I 

I 

I 

— 

— 

— 

— 

Abscess 

I 

I 

osteomy- 

elitis 

P 

— 


— 


Perineal fistula 

I 

— 

_ 

I 

— 

— 

I 

- 

Stricture 

No 

No 

No 

No 

No 

No 

Yes, 

2 \o 

Years followed up 



4 

li 

2 i 

4 

but no 
treat- 
ment 

6 

Impotence . . 

PP 

Pain 


I 


- 

- 

- 

Miscellaneous 


Bladder 

stone 

Bleed- 
ing per 
rectum 


■ 




Hospitalization (in weeks) 

12 

9 

40 

22 

D 

18 days 


2 days 


* Alost patients brought to hospital ** under the hour ; retention therefore unlikely. 
P = Presumed. PP *= Partial. 
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ETIOLOGY, BASED ON 381 RECORDED CASES 

The ages, sex, sites, and causes of rupture in the 381 recorded cases are 
detailed in Tables II to IV, cases of rupture of the female urethra being shown in 
Tables III and IV. 


AGE 

The age is stated in 157 cases ; unstated in 177 cases. The remaining 47 
further cases comprise 15 “ boys ”, i “ young student ”, and 21 “ adults 

No. of Table II. — ^Age-Incidence of Urethral Rupture 

Cases 



years 


SITE 

The term ‘ membranous ’ in this paper and in the Tables embraces the whole 
of the posterior urethra from the bladder neck to the junction with the bulb (5 cm.), 
for at operation it is nearly always impossible to determine the exact site of the 
rupture owing to the astonishing amount of bruised tissue and blood-clot. Further 
minute differentiation is of little practical value. 


Table III. — Site of Urethral Rupture 



Recorded 

Presumed* 

Total 

Percentage or 
Total Cases 

Bulbous . . 

150 

37 

187 

50 

Membranous 

114 

42 

156 

40 

Pendulous 

19 

- 

19 

5 

Female . . 

7 

— 

7 

2 

Site unstated 


“ 

12 

3 

Total 


• • 

381 



* Suggested and almost made cenain by the other details of each record. In later tables it has been 
found inadvisable to separate the groups ‘recorded* and ‘presumed*. 
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CAUSES 

It tvill be observed in Tables III and IV how rarely the shaft of the penis (19) 
or the female urethra (7) is injured, and how responsible is fracture of the pelvis 
in producing membranous ruptures (107). Falling ‘ astride ’ a plank or pole 
nearly always causes injury to the bulb by driving that portion of the urethra 
sharply against the cleft of the pubic arch (157). It is remarkable, however, that 
this method may occasion injury to the membranous urethra (17). Falling heavily 
‘ on the side ’ without fracturing the pelvis only produces 5 membranous ruptures, 
but such falls can actually cause bulbar (9) instead of the usual membranous 
lesions (112). 

The list contains a few rare accidents, of which coitus, a string tied round the 
penis to stop a gonorrhosal discharge, and a sohtary case of indirect Uolence are 
the most interesting. In the last a man tumbled from a lorry and in mid-air 
kicked up at a sack falling on top of him. 


Table IV . — ^AccroENTS Causing Urethral Rupture 



Bulb 

iMem- 

BRAKOUS 

Pendu- 

lous 


Total 

Percent- 

age 

Falls 

‘ Astride ’ — e.g., a ladder rung, girder, or 
grating, edge of barge or buggy wheel, arch 
of saddle, engine buffer 

157 

17 

■ 

■ 

174 

46 

‘ On side without pelvic fracture — e.g., 
motor cycle wobble, knocked down by car 
‘ On side’, with pelvic fracture — e.g., crushes, 
car accidents, falls from buildings 

*(6 3 

(107 -bs 

J 2 

3 

13 

3 

,=9) 

= 112) 

i _ 

■ 

113 

30 

Blows : — Direct hits on perineum — e.g,, kick 
from human or horse, sledge-hammer, barrow 
handle, car handle ‘ knocking ’ violently on 
perineum’® 

9 

7 


1 

20 

5 

Instntmencal : — Surgical catheter or cystoscope 
(7)’ ; self-inflicted dement (i) ; irrigation 
with lipiodol (2)’“ ; with argyrol (r)” 

II 



1 

II 

3 

Miscellaneous : — 

Coitus-®’ 



4 

■ 



Shot in stooping position” 

- 

I 

- 


- 

- 

Penis whirled off in machine (i)“ ; twisted 
(3)” 



4 




String tied round penis” 

- 

- 

2 

- 

- 

- 

Indirect muscular violence” 

- 

I 

— 

— 

12 

1 

3 

Fetnale : — Car accidents with fractured pelvis 
( 5 )” ; blow (i)” j coitus (i)’ . . 

- 

- 

- 

7 

7 

I 

Cause unstated 

I 

18 

7 

5 

31 

8 

Totals . . . . . . . . 

187 

156 

19 

19 

381 

1 


Of the females, the sad state of a young woman of 23 is recorded. An 
attempt at coitus on her bridal night was followed by severe pain, abimdant hremor- 
rhage, and incontinence, the latter persisting for three long months, during which 
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time the patient kept mostly to her bed. On examination a finger could be intro- 
duced “ with great ease and tvithout pressing ” up the lurethra into the bladder. 
It is interesting to note that two operations were necessary to close the defect. 
At the first an in-dwelling catheter was used, but at the second a suprapubic 
derivation was performed and continence restored. 

It is odd that there are only 2 female ruptures in the literature apart from no 
less than 5 occurring in the practice of Turley ; all the five are said to be due to 
automobile accidents. 

The irrigation disasters are included as curiosities ; Jules Janet reported 
them as “ ruptures ”, for each patient suffered a sharp biurning sensation, and the 
penis was swollen and blue-red immediately after the injection. One followed 
the injection of argyrol 20 per cent, one lipiodol for urethrography, and another 
hpiodol for chronic stricture. These are happily the only three such records during 
the past ttventy years, and it is singular that they are all reported by the same author. 

TYPE 

The type of urethral rupture depends on the degree of damage inflicted. 

In partial ruptures either the mucous membrane alone is tom, as in penile 
injuries (e.g.. Case 8), or more commonly part of the tube may be split across (e.g.. 
Cases I and 2). 

In complete raptures a blow suflncient to sever the tough urethra usually causes 
much crushing of the ends, and the gap thus formed is further increased by the 
retraction of the elastic tissue. 

‘ Compound fractures ’ of the urethra arise as a result of severe perineal lacera- 
tion by blunt instruments. One intoxicated man who had fallen asleep on the 
road was carried some distance by the starting-handle of a car “ knocking violently 
on his perineum 


SYMPTOMS AND SIGNS 

The symptoms of traumatic rupture are few and straightforward, and, except 
when submerged in grosser pelvic damage, readily lead to a correct diagnosis. 
This is reflected in the short consideration given to symptoms in the recorded 
cases — in well over three-quarters of the total 381 these details are omitted 
altogether. Shock, pain, bleeding from the penis, perineal hsmatoma and 
ecchymosis, abnormality of micturition, and occasional extravasation, form the 
principle symptoms. 

Shock is severe even when the extreme end of the penis alone is injmed (cf. 
Case 6). 

Pain may be absent on account of the shock, or obscured by the agony of a 
pelvic fracture. In uncomplicated cases it is usually felt in the perineiun, but may 
radiate to the tip of the glans. 

Bleeding from the penis is often stated to be more profuse in partial than in 
complete ruptures, for it is maintained that the wide and irregular separation of 
the tom ends prevents the escape of blood down the normal urinary channel 
(Legueu). The series shows this observation to be of more theoretical than 
practical value, for several cases with considerably retracted ends poured with 
blood. This even occurred where enormous reaches of the pelvic floor had been 
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tom up and gaping chasms had been lilled to overflowing with bloody fluid (cf. 
Cases 3 and 4). 


Table V. — Sympto.ms of Urethral Ruptore 


Syaiptoms 

No. OF 
ClSES* 

Retention 

95 

Penile bleeding 

69 

Perineal hamatoma or tumour 

73 

Perineal ecchymosis . . 

45 

Perineal or penile pain 

36 

Extravasation of urine 

35 

Shock 

27 


^ These figures are very small, for m over three-quarters 
of the 381 cases no symptoms were recorded. 


Perineal heematomata have been tied down to rigid anatomical planes — and are 
afiBrmed to occur only in mptures below the triangular ligament. Such hsma- 
tomata are governed more by the severity of the injury, and by the lapse of time, 
than by anatomy. A cmsh or fall sufficient to fracture a pelvis, or indeed a tough 
urethral tube, is not likely to respect fascial boimdaries, and blood may fill any 
nascent cavity or gravitate to the perineum. Wheeler is one of the few who have 
emphasized the possibility of a perineal hasmatoma being due to a tear above, as 
well as below, the barrier of the triangular ligament. Again, cases not seen for two 
to even seven days will have had ample time 
for blood to collect in the dependent parts. 

Case 4 had no hsematoma when examined 
in the surgery, but an incredible perineal 
tmnour was present on arrival at the ward. 

This had actually overflowed to the scrotum 
by the time the patient was on the operating 
table — only about an hour after the injury. 

Another type of hamatoma present in 
membranous mptures, and very seldom 
stressed, is the soft boggy mass which can 
be felt bulging into the rectum and occupy- 
ing the place of the prostate when the latter 
has been wrenched from its bed {Fig. 219). 

Ecchymosis may be expected in all blows or falls astride where direct violence 
in inflicted on the perineum, yet it is also found in posterior injuries. Of 45 
recorded cases 28 were bulbous and 17 membranous, but as 6 of the latter were 
due to falls astride, and therefore to local bruising, the correct proportion might 
be interpreted as 34 direct to ii indirect injuries. It is interesting to note that 
the sohtary case of indirect violence, i.e., kicking up at a falling sack, and only 
3 of the author’s series (2 membranous, i bulb), presented this perineal staining. 

Abnonnality of micturition : The term ‘ retention ’ of urine has been too widely 
used to embrace dl urinary diffioilties. At the one end of the scale patients have 
been able to pass water fairly well for days, and then real retention has gradually 



Fig. 219. — Shoves the large hsmatoma v.hich can 
often be felt as a bogg>' mass per rectum. 
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overcome them. All such cases are not limited to partial ruptures. Smith and 
Mintz record a remarkable case of complete separation of the torn urethral ends 
where the patient passed water for six weeks before complete stoppage occurred. 
Barnett records cases of 13 days, Morison 10 days, and Jastram 8 days before 
cessation. Flandrin records a case of a patient who fell astride, continued work, 
went to bed without voiding, passed a good night, and was harassed at not being 
able to micturate the next morning. This is quite a common experience. Inter- 
mediate cases have painful and frequent passage of blood-stained urine. 

At the other end of the scale there is sudden and absolute retention which is 
intensified by frequent wild attempts to void, and sometimes rewarded by the 
squeezing out of a few drops of blood. In these cases full bladders can usually 
be palpated provided the lower abdomen is not thrown into spasm by fracture of 
the pelvis. 

Of the meagre symptoms supplied by the records, “ retention ” or “ inability 
to void ” seem to have impressed the writers the most. 

Extravasation of urine should seldom occur if a diagnosis of rupture is made 
early enough. The bladder sphincters fortunately nearly always escape, for they 
usually lie above the site of rupture; a protective sphincteric spasm can thus 
prevent the soiling of the injured field. When extravasation occurs, however, there 
is a strong tendency for the tissues rapidly to necrose, and for the penis, scrotum, 
and perineum to become oedematous, blue-black, and dotted with greyish sloughs 
or wholesale gangrene. Hamilton Bailey and Huddy state that 22 per cent of 
traumatic ruptures have extravasation, and when this occurs the mortality increases 
to 20 per cent. 


DIAGNOSIS 

The passage of a catheter is the most unreliable means of diagnosis, and this 
should not be employed. Numerous examples of the false information it gives 
are to hand. Young chides himself for not operating on a patient whose bladder 
could be so easily catheterized that a membranous rupture was missed until a fatal 
sepsis allowed the true condition to be revealed post mortem. Wheeler delayed 
operating upon a ruptured bladder for twenty-four hours because repeated cathe- 
terization withdrew a full quantity of blood-stained urine. At operation he was 
able to demonstrate that the sound had passed through the rent in the bladder 
into the urine-laden peritoneal cavity. 

There are no less than 42 cited occasions when diagnostic catherization was 
unsuccessful. In only 6 cases was this manoeuvre definitely forbidden. 

In the rare accident of double rupture, bladder and posterior urethra, opera- 
tion alone (or autopsy) discloses the dual injury — e.g.. Berry’s Case 2 ; Peacock 
and Haines’s Case i (died) and Case 3 (16 operations for repair). 

Lipiodol urethrograms sometimes are of use in diagnosing doubtful cases — e.g., 
the author’s Case 5, Partsch and Breitlander’s Case 4. 

Air injected up the penis has been used by Vaughan Reid to differentiate 
urethral and bladder injuries. He possesses pictures of air passing out of cyst- 
ostomy rents and bubbling up bettveen the coils of small intestine. In an article 
in preparation the author shows that even oxj^gen is not absolved from the remote 
danger of air embolus. 
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COMPLICATIONS AND CONCOMITANT INJURIES 

Table VI conveys a good idea of the various types of complications that are 
to be expected, and beyond a consideration of the most serious difficulty — stricture 
formation — no further allusion to them will be made. 

Table VI. — Co.mplications and Concoautant Injuries in Ruptured Urettuia 


Lesion* 

No. OF Cases 

Stricture 

100 

Sepsis : — 


Wotmd 

70 

Urethral fistula 

37 

Periurethral abscess 

13 

Osteomyelitis of pelvis 

2 

Intestinal fistula 

2 

Stone : Bladder (4) ; Urethra (3) 

7 

Second and subsequent operation (one of these 40 


cases had 16 operations) 

40 

Epididymo-orchitis 

9 

Gangrene of genitals : — 


Penis 

7 

Scrotum . . 

5 

Laceration of genitals 

3 

Severe additional injuries : — 


Bladder 

4 

Rectum 

4 

Spine 

5 

Skull 

I 

Mention of impotence 

10 

Recorded deaths (mosdy with finctured pelvis) . . 

24 


Care must be exercised in not looking upon the figures as a true percentage 
representation, but rather as an indication of the proportional value of any one 
comphcation. Thus 100 cases are actually admitted as haAfing strictures and repre- 
sent the minimum of such a complication. Of the remainder either their progress 
since discharge has not been given, or an overwhelming majority of those with 
adequate foUow-ups have undergone repeated and regularized catheterizations. In 
fact the impression gained by this survey is that the shadow of stricture formation 
is a very ominous one, and it is hardly an exaggeration to state that the case of 
ruptured urethra that escapes long ‘ bougie ’ treatment must be the great exception 
rather than the rule. Kidd mentions that out of 26 follow-ups only one could be 
proved to be stricture-free, but later adds that of 25 complete rupmres 76 per cent 
were “ practical ” cures. Pasteau and Iselin mention only 3 out of 35 cases of 
urethral strictures as cured. The most tragic stoiy of a strictured life is one of a 
patient who regularly catheterized himself every day for sixty-five years following 
a rupmre, and finally succumbed to a carcinoma on that part of the bladder which 
had received a daily touch from the head of the instrument (Stirling). 
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Table VII. — ^Analysis of ioo Cases of Stricture 



No. OF Cases 

Site : — 


Bulb 

38 

Membranous 

44 

Uncertain* 

18 

Cause : — 


Falls ‘ astride ’ 

36 

Falls ‘ on side ’ without pelvic fracture 

2 

Falls ‘ on side ’ with pelvic fracture . . 

36 

Blows 

5 

Instrumental (i), tmstated (20) 

21 

Treatment : — 


Suprapubic drainage 

36 

Perineal section 

71 

End-to-end anastomosis 

36 

In-dwelling catheter 

79 

Perineal wound drainage 

31 

Sepsis : — 


Wound 

34 

Fistula 

25 

Abscess 

7 

Extravasation : — 


Hours from accident to operation — under 24 . . 

18 

Hours from accident to operation — under 48 . . 

5 


* This figure is higher than the ‘ unstated * cases in Table Hit for it is often noted that “ out of a 
total of, sa>, 6 cases (4 bulbs, 2 rnsmbranous) there were 3 strictures ”, and no indication is given as to v-hich 
type IS meant. 

A little comfort, however, can be extracted from this general gloom in that 
the word stricture is loosely used in two respects. First, a few cases are dubbed 
‘ stricture ’ when a catheter fails to be passed during the early convalescence, and 
hurried retrogressions of sounds are done. Secondly, a ‘ soft ’ stricture is an 
unfortunate title. In the author’s series. Case 3 showed a ‘ soft ’ stricture on 
uroscopic examination at the eighteenth month, but the largest catheter his penis 
could carry sHpped through the posterior urethra with the greatest ease. Four 
years later, with no intervening dilatations, there is no suggestion that the ‘ soft ’ 
stricture has interfered with micturition or with the urethrogram. Urethroscopy 
to-day would doubtless show the soft diaphragm ; it might tempt the anxious to 
advise a long course of bougie treatment and to record the case without qualification 
as a ‘ stricture 

Ralph Thompson and Lowsley give excellent summaries showing why traiunatic 
strictures are worse than gonococcal ones, Thompson also stressing the serious 
nature of rupture in children. 

RECORDED TREATMENT 

It is impossible here to present every type of treatment employed in the 381 
cases. 

A general analysis {Table VIIT) discloses that the perineum was incised in no 
less than 248 cases, and the bladder was opened in only 181. In but a few of 
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these 181 — ^notably Banks’s cases — ^was the bladder definitely recorded as closed 
at the end of the operation, and so 181 represents the very maximum of urinary 
deviation, i.e., just under 50 per cent. The in-dwelling catheter was used 180 
times. In 105 cases it was employed as a splint to ensure the patency of the 
urethra, for a temporary suprapubic tube drew ofi" the urine ; in the remaining 
75 cases the catheter alone served the dual purpose of splint and drain. 


Table VIII . — ^Treatnwkt of Ruptured Urethra 


Treatment 

No. OF Casts 

Perineal section 

248 

End-to-end anastomosis 

141 

In-dwelling uretiural catheter : — Membranous (92) ; 
bulb (83) i penile (2), female (3) 

180 

Perineal woimd drainage 

41 

Suprapubic drainage . . 

181 

Perineal bladder drainage proximal to suture^'* 

3 

Urethral ends stitched to perineal skin 

16 

Ends too far apart to suture : Bridged by hinged 
urethral flap (3)'" ; bridged by fascia lata (2)'*. ; 

bridged by saphenous vein (l)®* ; left alone (6) 

12 

Use of sUk or wax thread mandrin’*’ ■'*> 

3 


An individual analysis, however, justifies the following observations. There 
is almost universal agreement that bulbar and membranous ruptures should be 
differently treated. It is often stated that the deep situation and much less tend- 
ency to strictiure formation of the membranous urethra submits more kindly to the 
in-dwelling catheter, yet it ought to be noted that the major portion of the 100 
strictures imphcated the membranous region. Bulbar injturies arouse argument as 
to the necessity for suprapubic deviation, the help or harm of an in-dwelling 
catheter, and whether or not an external urethrotomy should be made. 

Marion emphasizes that immediate external urethrotomy (which he advocated 
in 1914) has no indication in traumatic rupture of the urethra. He prefers an 
instant suprapubic drainage as inaugurated by Rochet of Lyons. For membranous 
ruptures he relies on an in-dwelling catheter to maintain the axis of the channel, 
and in the large majority of such cases feels that perineal section is unnecessary. 
It should be reserved for the very few that develop strictures at a later date. In 
them a formal excision of scar tissue and end-to-end anastomosis can be performed, 
this time discarding the in-dweller on completing the suture. For bulbar injuries 
Marion dislikes anything more than simple deviation for six weeks. The perineum 
is now in a fit state for exploration and end-to-end suture over a resident soimd. 
The urethra is rid of this sound at the end of the operation and convalescent bougie 
treatment is avoided. Marion is supported in his delayed operation by Coppidge, 
Raynaud, and others. 

Young utilizes the in-dwelling catheter for both varieties, and resettles a supra- 
pubic operation for retrogression, when desired, and for extravasation. He favours 
an immediate perineal incision, mid-line for the bulbar variety, and inverted V with 
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division of the central tendon and recto-urethrahs muscle for the membranous 
lesions (Figs. 220, 221). Badly lacerated tissue is excised, and ends anastomosed 
or partial defects closed round a catheter which remains in situ for a week or more. 




Fig. 220. — Young’s incision for bulbar lesions. Fig. 22l. — Young’s incision for membranous lesions. 

Young’s method of repairing a membranous lesion is shown in Figs. 222-223, A, B. 
Where large urethral gaps occur it is only necessary to suture part of the mucous 
membrane over a large catheter. 



Fig. 222. — Young’s method of repairing a membranous lesion. The radiating sutures do not pierce 
the mucous membrane. The small ‘ prostatic ’ incision draws off the urine, and allows a catheter to 
be passed down the urethra to find the damaged proximal end. An in-dwelling catheter remains in situ 
for seven days. 



A B 

Fig. 223, A, B. — Young’s method of closure of the deep wound in layers. 


Legueu also operates at once, but condemns the in-dweller as a source of 
sepsis, and supports his contention by quoting experiments, in conjunction with 
Guyon, on dogs. His fear of stricture formation compels him to suture the bulbar 
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ends to the perineal skin. In the large majority these ends apparently sink back 
into their normal ‘ reconstructed ’ position, but in the few rec^citrant cases auto- 
plastic measures overcome the difiSculty. Pasteau and IseUn support, and have 
popularized, Legueu’s skin-suture method. 

The in-diaeUing catheter has been avoided by Alamartine, Cabot, Grey Turner, 
Garlock, Legueu, Pasteau, Iselin, and Rochet ; but Banks, Becker, Smith, Mintz, 
and the majority of English and American writers have joined Young in favouring 
this catheter, not only for drawing off the urine, but also for maint ainin g the patency 
and sp lintin g of the axis of the urethra during the healing stage. 

In late septic cases, the reluctance to use the catheter a demeiire appears to 
wane. Attwater maintained a catheter in such a type for four months with good 
effect, and his action has been endorsed by many of the French school. 

Banks’s simple but ingenious manoeuvre may be used where the in-dweUer 
seems to be of more accepted use, i.e., in membranous ruptures, and completely 
disposes of a perineal section. One metal sound with a cupped beak is retrograded 
through a tiny suprapubic incision. Another sound with a round tip is ‘ ante- 
graded ’ through the penis. A hand on each instrument carefully manipulates 
these together so that the rounded end fits into the cupped one. The sounds are 
then kept in firm apposition and gently swung 
round so that the penile instrument protrudes 
through the bladder wound. A soft rubber 
catheter is now tied to a small hole at its tip 
and pulled down the urethra as an in-dweller. 

The bladder is then closed. 

Difficulty in replacing in-dwelling catheters has 
led some authors to pass a filiform bougie up the 
lumen of the old catheter before withdrawing the 
latter. A new rubber one has then been easily 
threaded over the central guide. McWhorter 
has employed with effea a wax silk mandrin. The loose ends hang from the penis 
and bladder and the suprapubic wound rapidly granulates around the latter. In 
one case this tiny seton remained threaded through the in-dweller up to the 5th day, 
and facilitated the guidance of dilating sounds along its path until the 65th day. 
The ‘ railroad ’ method of replacing catheters is too well known to be described 
here ; it suffers the disadvantage of having to be catered for at the original operation. 

Failure to pass a bougie has been variously circumvented. Marion is prepared 
philosophically to wait a few more days until the reactionary oedema has settled down 
rather than attempt to pass a catheter a second time at one sitting. A curved Benique 
after the Buckston Browne style will now often negotiate the slight angulation of a 
urethral axis which a straight catheter carmot explore. The gentle ‘ clocking of the 
compass ’ by one filif orm ; the simultaneous passing of several filiforms, each one 
in turn being coaxed a httle further .down the urethra until one eventually finds the 
proximal channel ; and special urethroscopic instruments for passing a soimd imder 
direct vision (Lowsley, Raynaud), — ^have all been used to overcome the difficult^'. 

The ftw flaps that have been fashioned to bridge gaps indicate their extremel}' 
rare and doubtM application. One inventive method is given {Fig. 224), but a 
perfection of the author’s weight extension method avoids the necessity for cutting 
into the normal urethra to make the flaps. 




Fig. 224. — Watson’s method of swinging round 
two lateral urethral flaps to bndge a gap. 
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The penile injuries have presented no difficulty except that a ‘ nasal ’ cautery 
was used to sear ffie site of one furious ‘ coital ’ bleeding. 

Extravasation when it occurs must be given priority over all attempts at repair. 
Hartman’s and Marion’s methods of dealing with it are shown in Figs. 225, 226, A, B. 



Fig. 225 — Hartman’s method of dealing with severe extrava«ation of urine The 
bladder is drained from the perineum by the catheter, C. 



FiG 226, A, B — Marion’s cautery method of dealing with severe extravasation of urme. 


DISCUSSION 

Successful anastomosis in the colon is so dependent on a good blood-supply 
that moderate sepsis or filthy bowel contents seem to be of lesser account. It 
might well be supposed that the rich vascularity of the other excretory channel 
would even more ensure recovery of extensive mrethral injmry or infection, and 
it is surprising to find strictures so common. An inherent tendency to scar-tissue 
formation or a damage to nerves — impotence and atrophy figuring so little — are 
causes which can be dismissed almost as certainly as the circulatory one. Sepsis 
seems to be the one tangible cause which is capable of control. 

Causes of Sepsis. — Sepsis may arise from the following ; {a) The urine ; 
{b) The in-dwelling catheter (c) Haphazard ascending catheterization ; (d) 

Proximity of perineal wound to anus ; (e) The extensive bruising and hsmatoma 
formation ; (/) Concomitant injuries. 

The Urine . — ^When mrine repeatedly passes over a raw area it invites the septic 
necrosis familiar in extravasation. Protection must therefore occur both before and 
after surgical intervention. 

Ambulance men and house surgeons will do well to warn patients not to pass 
water, and specimens should not be secured just to see whether bladders or urethrre 
are intact. 
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At operation, the most certain way of abstracting the urine should be employed. 
Thomson-Walker has shown that urine leaks along an evacuating catheter, so it 
seems logical to do a suprapubic deviation in all cases, partial or complete. Injuries 
of the pendulous urethra are the only possible exceptions. Marion deserves credit 
for emphasizing the need for suprapubic drainage, and Hugh Cabot condensed the 
subject best to the author in 1931 by saying — “ when operating on any waterworks 
you must divert the stream ”. 

If any reason prevents immediate admission to hospital, repeated suprapubic 
aspiration through a long needle is an excellent step. The case of a sailor whose 
injury occiured five days from port, and whose bladder was regularly tapped by 
the ship’s surgeon, cannot be quoted too often, for not the slightest sign of extrava- 
sation could be found at the major operation ashore. 

The In-dwelling Catheter. — The in-dwelling catheter as a source of sepsis has 
been condemned on the grounds that even the normal mrethra becomes septic 
when a catheter is tied in for three to four days. In its condemnation Grey-Tumer 
expresses the view-point best by stating that no foreign body, such as a catheter, 
must come into contact with the urethral wound during healing. The present paper 
suggests that as no less than 80 per cent of the too strictures (Table VIT) harboured 
an in-dweller, the instrument may indeed be a cause of stricmre rather than a ciure. 

Haphazard Anterior Catheterization. — Organisms can always be grown from 
the normal anterior tuethra, and careless ‘ sounding ’ will carry these up to any 
raw area ; furthermore such sotmding may inadvertently increase the damage. 
Catheterization must only be imdertaken in the operating theatre where major 
surgerj’’ can immediately follow if necessary. In faa it is advisable to avoid ascend- 
ing catheterization as a diagnostic measure. It is felt that a good history and 
physical signs are sufficient to justify a suprapubic cystotomy ; whether the rupture 
is partial or complete is better established by gentle retrogression of a catheter 
dovm the urethra. Should the tip succeed in appearing at the penile meatus, the 
funnel end should be cut off and the catheter pulled downward and discarded, 
rather than be drawn up to risk meatal contamination. The abdominal incision 
has the added advantage of immediately allaying doubt about a rupmred bladder 
or extravasation. 

One could only explain why the old man (Case i) made such a splendid 
recovery and the h^thier young man (Case 2) had such a septic course on some 
such groimds as this. The one difference in the treatment of these two partial 
ruptures — both operated upon within an horn: of the accident, and both even subjected 
to an immediate suprapubic urinary diversion — was in their catheterization. In 
Case I retrogression alone was employed ; in Case 2 ‘ antegression ’. It is unlikely 
that the one preli min ary voiding of ‘ sterile ’ urine in Case 2 fouled the track, and 
so the ascending catheter must be suspected as the vehicle of mfection. 

Proximity of Perineal Wound to Anus. — The perineal skin is a poor site, 
especially when bruised, for aseptic exploration or external urethrotomy. 

Extensive Bruising and Hcematoma Formation. — These sources of sepsis are 
generally admitted. The opening of the perineum, removing pulped tissue and 
blood-clot, and leaving in a small drain to evacuate the oozing of the first twenty-four 
hours, therefore might be considered an advantage, but the dangers of increas- 
ing the sepsis by anal contamination, of excising too much damaged tissue on 
account of the impossibility of knowing how much is going to recover, and of 
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finding a poor foothold for exact end-to-end sutures, aU suggest that operation may 
well be postponed till adequate resolution and absorption of blood-clot has occurred. 
Large perineal htematomata alone require evacuation at the preliminary derivation. 

Delay in Treatment. — So great are the dangers of infection and extravasation 
that a ruptured urethra should be considered as much an emergency as a ruptured 
peptic ulcer. An adequate blow or fall with penile bleeding, or even repeated 
desire to micturate, should be sent to hospital for urgent attention and possible 
diversion of the urinary stream. 

Concomitant Injuries. — Ruptures of the rectum have been recorded by Berry, 
Haines, Jastrum (Case 12), Young, Andre (female). Where these patients have 
recovered from such grosser damage — ^in one, the abdominal aorta could be seen 
from the perineum — the rectal wound has healed very promptly but the urethra 
has occasioned late anxiety. 


CONCLUSION 

Excluding the exceptional lacerations just described, and whose severity makes 
them purulent from the beginning, careful attention to detail will do much to 
reduce the toll of sepsis. 

In All Cases. — Success will depend 
on : — 

Admission to hospital as soon as 
possible after the accident and before 
micturition has been allowed. 

A careful toilet of any proposed 
operative site, particularly of the perineum, 
penis, and anterior urethra. 

The prompt diversion of the urinary 
stream by a suprapubic incision, if neces- 
sary tmder a local anesthetic. 

The retrogression of a ‘ boiled ’ gum- 
elastic catheter down the urethra to establish 
a diagnosis of partial or complete rupture, 
and the discarding of this catheter from the 
meatal rather than the bladder end. 

The wrapping of the penis in a 
sterile dressing which cannot fall off, to 
prevent ascending infection during the healing stage. 

The high blocking of the foot of the bed (allowing several pillows tmder the 
head for comfort), to ensure the urine flowing away from the meatus into the fundus 
of the bladder. 

The attachment of a Sprengel’s pump to the suprapubic tube. 

In Membranous Ruptures. — The disquieting figures of Table VII reveal that stric- 
ture is just as common in the membranous urethra as in the bulb, and as an in-dwelhng 
catheter has formed the major treatment, almost 80 per cent of these cases, it 
would seem fair to question its propriety and to suggest it may well be replaced 
by a simple instant suprapubic drainage and a formal late repair. If an in-dweller 
is still preferred, it should be inserted, where possible, by retrogression, without 
resorting to a perineal incision to guide the catheter across the ruptured site. 



Fig. 227. — Showing a side view of the perineal 
approach to the membranous urethra, and the method 
of joimng the catheters to enable one to be pulled 
down the urethra to act as an in-dweller. 
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Should this be difScult, an ascending catheter, after suitable lavage, and according 
to the method of Banks, will assist in straightening out the distal end for the 
reception of the descending catheter. 



Fig. 228.-~Marion’s method of mobilizing the distal urethra to overcome the gap left after 
excision of the traumatized area. 



Fig. 229. — Marion’s stay-sutures, when tied, draw 
the distal end up to the proximal one. Additional long 
mattress sutures can be inserted on the outside of the 
urethra to relieve the tension on the small radial sutures 
(Fig. 230), much as in the repair of a cut tendon. 



operation. 


The author’s method of avoiding primary perineal incision by seizing the 
ascending catheter from the depth of the suprapubic wound and joining it to the 
retrograded one may be used when there is a dislocation of the prostate or separa- 
tion of the symphysis pubis {Cases 3 and 4). The pulling down of the bladder 
and thus eliminating any gap between the tom ends, by a spring apparatus (sunilar 
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to a prostate bag-spring) or weight extension (as devised for Case 4), is a logical 
attempt at avoiding further surgery. Such a method is simple and extraordinarily 
well tolerated by the patient, but has only been used once, and is not free from the 
assumed disadvantage of an in-dweller. 

When the perineal approach is used, the necessary steps of the operation and 
the method of uniting the catheters are shown in Fig. 227 and Figs. 221-223 

In Bulbar Ruptures. — The in-dwelling catheter is discarded and the best means 
of diverting the urine (a suprapubic) is essential for a varying period up to six 
weeks. A more certain union of the torn fragments is then possible. The fresh- 
ened ends are united by small radial sutures to prevent angulation or mal-alignment, 
and tension is removed from these binding sutures by long mattress stitches placed 
on the outside of the corpus spongiosum, much as in the repair of a cut tendon. 
Marion’s manoeuvre {Figs. 228-230) should be employed to mobilize and fix the 
distal end if there is any doubt about tension or the traversing of gaps. 

The anastomosis completed, the deep wound is closed in two or three layers, 
and a small drain inserted for twenty-four hours at the posterior end of the skin 
wound to control any temporary exudation. The patient is nursed with his legs 
wide apart (contrast the healing of an axillary wound with the arm abducted and 
to the side), and the bowels are constipated for five days. Each motion induces 
another toilet of the wound and change of dressings. 

There is no urethral catheterization for 14 to 21 days, and on the first 
occasion it is accompanied by an anterior urethral wash-out under local or general 
anaesthesia to allay pain and spasm. 

The suprapubic wound should only be allowed to close when the urethra is 
completely healed and free from catheter difficulty. 

Any such difficulty is best dealt with by direct urethroscopy. Obstruction 
such as a small scar-tissue sail can be treated, or the proximal end can be seen to 
allow the gentle introduction of the first bougie of serial dilatators. The watch- 
word ‘ doucement’ is at all times appropriate. 

In Penile Ruptures. — Penile ruptures are happily rare, and except in extensive 
lacerations respond readily to simple means. 

In Female Ruptures. — These must be just as carefully handled as bulbar 
injuries in the male. In-dwelling catheters are not well tolerated, and suprapubic 
cystostomies are preferred as soon as possible. 

SUMMARY 

1. Details are given of 8 personal cases and 381 recorded cases of traumatic 
rupture of the mrethra. 

2. The diagnosis is nearly always easy, and can be obtained from the history 
of an ‘ adequate ’ accident and from the simple physical signs. Passing a catheter 
is a most unreliable means. 

3. Difficulty is only experienced in grosser injuries to the pelvis, spine, or 
rectum, for here the bladder or urethra may also be involved. 

4. The physical signs are shock, pain, bleeding from the penis, perineal 
ha:matoma, ecchymosis, and abnormality of micturition. 

5. Stricttue formation is more common and serious after traumatic ruptures 
than after any other type. In this series stricture appears to be as common after 
membranous as after bulbar injuries. 
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6. Sepsis is suggested as the one cause of stricture formation which can be 
controlled. 

7. The various methods of repair are summarized. 

8. Treatment is urged as soon as possible after the accident, and is directed 
against fouling of the raw area by urine, haphazard catheterization, or perineal 
contamination. 

9. Suprapubic deviation is submitted as essential in all ruptures, partial or 
complete. The only exception to this rule is the rare injury to the penile shaft. 

10. Posterior or ‘ membranous ’ ruptures are said to tolerate an in-dwelling 
catheter well and only a few cases produce stricmres or require perineal exploration. 
The series does not endorse this general belief. Immediate perineal incisions are 
best avoided. A new emergency method of approximating the ends is described. 
Future treatment may more nearly approach that of injuries to the bulb. 

11. Bulbar ruptures are certainly prone to stricture formation. In such lesions 
a suprapubic cystotomy is instantly performed, but a formal external urethrotomy 
is postponed until bruised tissue has recovered, necrotic tissue is well differentiated, 
and accurate end-to-end suture approximation has a better chance of ‘ holding ’ 
and healing. 

12. Penile injuries are of less serious moment, and may not require a supra- 
pubic operation. 

13. Female injuries require immediate diversion of the urinary stream. 

It is a pleasure to record my thanks to the late Mr. R. P. Rowlands for giving 
me Cases i, 2, 3, and 5, and for urging me to publish the emergency measures 
used in Case 3 ; to Mr. Davies-Colley for allowing me to use a similar method on 
Case 4 ; to Mr. E. C. Hughes for Case 6 and Mr. O. L. Addison for Case 8. 
I am indebted to Dr. H. M. Worth for methrograms of cases i, 2, 4, and 5, to 
Dr. Bertram Shires for the urethrogram of case 3, to the Library staff of the 
Royal Sodetj' of Medidne for supplying me with books, to Mr. Steward of the 
Royal College of Surgeons for his beautiful diagrams, and to Miss Davies-CoUey 
for the photograph. 
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HYPERPLASTIC TUBERCULOSIS OF THE STOMACH CAUSING 
HOUR-GLASS DEFORMITY, WITH COMPLETE SQUAMOUS 
METAPLASIA OF THE UPPER LOCULUS 

By G. W. WATSON, E. R. FLINT, akt) M. J. STEWART, Letds 

Hyperplastic tuberculosis of the digestive tract occurs most frequently in the 
region of the lower Heum, csecum, and ascending colon, where it usuaUj^ takes the 
form of a palpable mass with sjnnptoms of chronic intestinal obstruction. Rarely, 
a similar form of the disease affects the pyloric portion of the stomach, again with 
the formation of a tumour and slowly progressit'e obstruction. In both sites, but 
more especially in the stomach, the clinical diagnosis is hkely to be one of carcinoma. 

The case which we now report is remarkable in that the granulomatous lesion 
has affected alm ost exacdy the middle of the stomach, producing a high-grade 
hour-glass constriction, and there is the additional peculiarity that the mucosa of 
the upper loculus has been almost com- 
pletely replaced by squamous epithelium. 

In a careful search of the literature we 
have failed to find any record of a similar 
case. 

CASE REPORT 

Clinical History. — F. S., a male, aged 
31, was admined to a medical ward of the 
General Infirmary at Leeds on August 21, 

1935; with a three-months’ history of epigastric 
pain, vomiting, and loss of weight. He was a 
tailor’s presser, married, and had been deaf 
and dumb from birth. Vomiting of undigested 
food occurred about an homr after a meal and 
this afforded some relief to the pain, which 
was aggravated by the ingestion of more food. 

Both pain and vomiting became progressively 
more severe, and at the time of admission only 
small quantities of fluid could be retained. 

He had lost over a stone in weight. Prior to 
May, 1935, he had had no illnesses, and there 
was no family history of tuberculosis. He had 
always been a man of moderate habits. 

On Examination. — During his stay in the 
medical ward he was thoroughly investigated, 
the salient points being as follows : He was 
emaciated and dehydrated. Physical examination revealed little beyond epigastric tenderness ; 
no tumour could be felt in the abdomen, and there was no visible peristalsis. The bowels 
had been constipated only since the beginning of the illness. Alicturition was normal and 
the urine contained no abnormal constituents. The Wassermann reaction was negative. On 
August 29 a fractional test-meal showed complete achlorhydria, with low total acidity and rapid 
emptying of the stomach. A blood-count on September 12 showed red blood-corpuscles 
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Fig, 231. — X-ray photograph taken on October 
1, 1935, almost immediately after the administration 
of a second test-meal, the first having been given 
SIX hours previously. It sho’;^‘s a constriction of the 
middle portion of the stomach, with a large quantin* 
of banum in the upper loculus and only a ver\* small 
amount in the lower. 
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4,700,000j Hb 84 per cent, colour index 0-9, white blood-corpuscles 6,800. There were no 
abnormal features in stained films. X-ray examination on October i revealed a small narrow 
stomach with a well-marked stricture in the middle of the organ (Fig. 231). A small quantity 
of the barium meal was held up for some time at the cardiac end, and it was found impossible 
to fill the pyloric portion. The screen appearances suggested neoplasm. The cesophagus 
was normal. 

On a diagnosis of carcinoma of the stomach, probably of leather-bottle type, the patient 
was transferred to a surgical ward for operation and was put on continuous intravenous 


glucose-saline for several days. 

Operation. — This was performed on October ii under spinal anesthesia. The stomach 
presented itself as a short firm organ some six inches in length and not more than an inch 
across. There was a hard mass occupying the middle portion, and the whole organ was 
tucked up underneath the ribs. The cardiac end appeared fairly normal, except that it 
looked as though it would hold only about as much as a small coffee cup. The appearances 
as a whole were suggestive of leather-bottle stomach, yet the wall did not seem to be permeated 

in the manner characteristic of this condition. 



Fig 232. — X-ray photograph taVen on February 3, 
1936, four months after total gastrectomy and immedi- 
ately after the administration of a second test-meal. 
There is flooding of the loops of jejunum with barium, 
and no evidence of holding up in the oesophagus. The 
whole of the test-meal given six hours previously is 
collected in the ctecum and ascending colon. 


and doubt was felt and expressed as to the 
true nature of the lesion. There were no 
palpable glands. As the history and the 
radiological and chemical findings all sup- 
ported the diagnosis of cancer, and since 
practically no useful part of the stomach 
was free from disease, it was decided to 
remove the whole organ. Even if it proved 
to be malignant there seemed to be a reason- 
able prospect that the whole of the disease 
might be eradicated. Total gastrectomy was 
accordingly performed and the oesophagus 
anastomosed to the jejunum, a loop of which 
was brought through the transverse meso- 
colon. The usual two layers of sutures were 
employed. 

After-history. — The patient stood the 
operation well and made an uneventful 
recovery. Continuous intravenous glucose- 
saline was kept going for two days, until it 
was felt safe to allow fluids in sufficient 
quantity by the mouth. On October 24, 
thirteen days after operation, a blood-count 
showed red blood-corpuscles 4,100,000, Hb 
80 per cent, colour index 0-9, white blood- 
corpuscles 7,500, with normal films. When 
discharged from hospital on November 
20 he was making steady progress towards 


recovery. 

The patient was re-examined on February 3, 1936. He was eating well, without 
restriction as to quantity or kind of food, and had gained half-a-stone in weight. A blood- 
count showed red blood-corpuscles 5,100,000, Hb 90 per cent, colour index 0-9, white 
blood-corpuscles 6,800, with normal films. Radiological examination showed no delay in 
the passage of the barium meal, which reached the cascum in four hours. There was no 


appreciable dilatation of the small intestine near the anastomosis (Fig. 232). 

Description of the Gross Specimen. — ^The stomach, the whole of which has-been 
excised, is very greatly reduced in size, measuring no more than 4 in. along the lesser curvature 
and about 7 in. along the greater curvature. There is a notable constriction involving fiilly 
an inch of the middle of the organ, producing a well-marked hour-glass deformity. There 
is, however, no evidence of scarring on the serosal aspect nor of involvement of the peritoneum 
by new growth. When the organ had been laid open along the line of the greater curvature 
(Fig. 233) the central constriction was found to be due to a lesion of granulomatous aspect, 
causing the whole of the viscus to be much thickened (up to half an inch), leaving a lumen no 
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larger than a small quill. The lower loculus presented for the most part a normal-looking 
mucosa, except that the lesser curvature region for fully one inch below the constriction was 
the seat of ulceration of peculiar type. The margin of the ulcer was sinuous, red, and slightly 
undermined, the floor nodular and partly covered by a thin necrotic layer. The pyloric ring 
and adjacent mucosa appeared normal. The upper loculus presented an entirely difierent 
appearance. It had a smooth, white, firm lining at once suggesting squamous epithelium, 
except that along the line of the greater curvature there was a slightly projecting band of what 
appeared to be bright-red granulation tissue extending upwards for fully two inches. No 
gastro-ossophageal junction could be made out. In contradistinction to the lower loculus, 
the wall here showed great fibrous thickening of the submucosa. This appeared to be two 
to three times the thickness of the muscular coat, from which by reason of its whiteness it 
was very clearly demarcated, the muscularis being reddish in tint. The granulomatous 
lesion causing the hour-glass constriction was provisionally regarded as either tuberculous 
or syphilitic. 



Fig. 233. — Stomach laid open along the greater curvature, showing the granulomatous and ulcerated 
lesion of the middle portion and the squamous-epithelial-hned upper loculus. Note the great fibrous 
thickening of the submucosa in this region. ( y J.) 


Histology. — 

I. The granulomatous lesion in the centre of the organ presents the characters of 
hyperplastic tuberculosis. The lesion for the most part is devoid of tubercle follicles or 
giant cells, the lilcerated surface being clothed with a broad zone of highly vascular non- 
specific granulation tissue. Beneath this there is a greatly fibrosed and thickened submucosa 
which sends numerous strands of fibrous tissue into the underl3dng muscular coat. Here 
and there, however, both in the midst of the granulation tissue and deep in the fibrous 
zone, there are scattered, somewhat atj-pical, tubercle follicles, often perivascular in distribu- 
tion, some with, some without, characteristic Langhans -type giant cells with peripherally- 
arranged nuclei {Fig. 234). Tubercle bacilli have not been demonstrated in the follicles. 
A section of the ulcerated area e.xtending along the lesser curvature of the lower loculus shows 
only very occasional ill-formed tubercle follicles. For the most part the lesion here consists 
of a narrow zone of non-specific, highly vascular, granulation tissue implanted directly upon 
the muscular coat {Fig. 235). The lower margin of the ulcer is undermined, the angle being 
occupied by a mixture of necrotic material and pus. 
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Fig. 234. — A tubercle follicle, with central area of epithelioid cells and marginal 2 one of Iymphoc>’tes in 
relation to which lie two giant cells of Langhans type. 



Fig. 235. — Floor of lower ulcerated portion of the mid-gasinc lesion, showing (above) a thick 
Ja>er of hichly vascular, mainly non-specific, granulation tissue, and (below) the somewhat fibrosed 
muscular coat. 
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I'Ki 236 •— StLlloii ol upper loculus, showing sciunmous cpttlichnl hnitiH* I h* 237 — Anotljcr portion of iho upper loculus, showinK s<imimous tpitliellnl 

hypcrirop uti j mustuluns inueosie, thitkcned nnd iihrosed submuLosii, iiiui hnluK with broiul striuum lutidum Suomucosn tlnckcned imd librosed '1 he 

hypertrophied musculur eoat scelion docs not c\tend ns deep ns the muscular cont. 
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2. Sections taken from various positions in the upper loculus show that it is everywhere 
lined by stratified squamous epithelium (Figs. 236-238). The epithelium is many layers thick 
and shows in places a well-marked stratum lucidum (Figs. 237, 238), but there is no actual 
keratinization. Nuclei are present even in the most superficial layers. In one place only 
(Fig. 238) in three blocks examined is there a group of mucus-secreting glands of gastric 
type devoid of oxyntic cells. Everywhere there is a very well-developed muscularis mucosa:, 
several times the normal thickness, with varying amounts of fibrous tissue lying amongst 
the unstriped-muscle bundles (Figs. 236, 237). The submucosa is much fibrosed and 
in places is as much as 5 mm. in thickness. Small aggregations of lymphocytes are present 
in the more superficial layers, but for the most part the submucosa consists of very densely 
collagenous, comparatively acellular, fibrous tissue. 



Fig. 238. — A third portion of the upper loculus, showing a few gastric glands lying beneath the squamous 
lining. The rest of the section shows only muscularis mucosK and submucosa. 

3. The muscular coat consists of two main layers, a broad inner and a narrow outer 
(Fig. 236), with well-developed Meissner’s plexus between. The inner part of the inner 
coat is much broken up in places by strands of fibrous tissue, especially in relation to the 
granulomatous lesion, but also in the walls of both the upper and lower loculus. In the lower 
loculus, in the neighbourhood of the granulomatous lesion, the muscle bundles are separated 
by loose, oedematous, and highly vascular tissue with many inflammatory cells. 

4. The mucosa of the lower loculus is thick and well developed, with a thick muscularis 
mucosx much overrun by lymphocytes and plasma cells. There is a certain amount of 
chronic gastritic change, with excess of lymphoid tissue in the mucosa. 
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COMMENTARY 

Pathological. — This case presents a number of interesting and imusual 
features : — 

1. Hour-glass stomach is nearly always due to cicatridal contraction in the 
floor of a large chronic peptic ulcer Ijing astride the lesser curt-ature. Occasion- 
ally a sclerosing carcinoma of slow evolution may produce a somewhat similar type 
of deformity. In the present instance the lesion is granulomatous, having the 
characters, in our opinion, of hj'perplastic tuberculosis. 

2. Tuberculosis of the stomach in any form is generally regarded as rare. 
From time to time the routine histological investigation of this organ reveals the 
presence of miliary tubercles in the mucosa or submucosa, often in association 
with other lesions, peptic or neoplastic (Collinson and Stewart, 1927-28). Tuber- 
culous ulcers, when they occur, are usualls' part of a widespread ulcerative process 
throughout the digestive tube, and, like the miliary’ lesion, are of little clinical 
interest or importance. Occasionally’, however, they are due to tuberculous glands 
or peritoneal nodules ulcerating through the gastric wall. Hj’perplastic tuberculosis 
is the rarest form of all. As in the corresponding ileo-czcd lesion, it takes the 
form of a circumscribed tumour-like mass which tends to encircle the gut, and, 
as its chief site of occurrence is the pyloric portion of the organ, it leads presently 
to obstructive phenomena which are likely to be attributed to neoplasm. If, as 
is usual, a palpable tumour is present in the epigastrium, or if a test-meal shows 
achlorhydria, the diagnosis of gastric carcinoma can hardly fail to be made. The 
occurrence of a similar ty’pe of lesion in the mid-gastric region appears to be 
excessively rare. There is no mention of it in Konjetzny’s article on h}'perplastic 
tuberculosis of the stomach in Henke and Lubarsch’s HandbticJt (1928), nor can 
we trace another case of the kind in the literature. 

The exact histological diagnosis in the present case has proved difiScult. For 
the most part the lesion is non-specific, while presenting a widely different picture 
from that of ordinary peptic ulceration. There are, however, a number of follicular 
structures with Langhans-type giant cells, which we are prepared to accept as 
tubercle follicles even in the absence of demonstrable acid-fast bacilli. They are 
scattered throughout the more cellular part of the lesion, often in close proximity 
to small blood-vessels, though themselves avascular. This difficulty in firmly 
establishing the histological diagnosis of tuberculosis is well recognized in the 
hj’perplastic lesion of the ileo-ctEcum, where a number of blocks may have to be 
cut before a typical tuberculous field presents itself. Nor is it necessary that 
tubercle bacilli should be demonstrated before a reasonably probable diagnosis is 
ventured. By analogy with the intestinal disease, as well as with the published 
cases of hyperplastic tuberculosis of the pylorus, the lesion in this case is probably 
primary’. 

The possibility of the lesion being syphilitic was considered and rejected. 
There was no history of syphilis and none of the stigmata of that disease ; the 
Wassermann reaction was negative, and the histological characters were not at all 
suggestive. 

3. Not the least interesting feature of this case is the fact that the whole of 
the upper loculus, except a narrow, bright-red zone of sur%’i\’ing mucosa along the 
lesser curvature, is completely lined by' squamous epithelium. Accompanying 
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histological changes are great hypertrophy of the muscularis mucoste, which is 
everj'where present beneath the epithelium, and dense fibrous thickening of the 
submucous coat. The squamous differentiation stops short at the stage of stratum 
lucidum. Whether this is a genuine metaplasia due to the changed environment 
resulting from the mid-gastric obstruction, or whether it has arisen by squamous 
epithehd replacement extending down from the oesophagus, it is perhaps idle to 
speculate. The condition simulates closely the normal state of affairs in the 
stomach of rodents and some other animals, and might reasonably be designated 
‘ rattisation ’ of the stomach. 

Clinical. — The chief interest centres in the diagnosis and in the possibility 
of cure by surgical removal. It would seem that a clinical diagnosis of carcinoma 
can hardly be avoided in these cases. Even at operation it may well be impossible 
to go beyond this. As bearing on the possibihty of complete eradication, it may 
be mentioned that a large proportion of reported cases of hyperplastic tuberculosis 
of the pylorus has been regarded as primary. Of twenty-four cases of tumour- 
like tubercle of the stomach collected from the hterature by Leriche and Mouriquand 
(1909), ttvo only presented evidence of a clinically demonstrable lesion in some 
other organ. This is in accordance with the known facts of hyperplastic tuber- 
culosis of the ileo-CEcal region. 

In the present case, complete eradication of the disease by the operation of 
total gastrectomy would seem to have been effected. Both the immediate result 
and the after-history (during nine months) have been wholly satisfactory. 

We are indebted to Dr. H. B. Scargill for the X-ray photographs. 
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HALLUX VALGUS : A COMPARISON OF THE 
RESULTS OF TWO OPERATIONS 

By eric I. LLOYD 

ORTHOP-tDIC SL'RGEOS*, ROYAL NORTHERN IiOSPITAL, LONDON 


The respective merits of the nvo principal operations for hallux valgus have been 
argued for many years. Surgeons are stiU di\dded and are inclined to put forward 
their own personal impressions unendorsed by the patient. 

In order to get new light on the question I determined some years ago to 
perform the two operations upon examples of bilateral hallux valgus, and these 
have now been under observation long enough to justify' some conclusions. It 
has throughout been my intention that the final pronouncement should be made 
by the patient and not by the surgeon, since the patient is a much better judge of 
his pain (and its relief) than the most sympathetic observer. It ought, moreover, 
to be especially easy to get an opinion on the relative comfort of two operated toes 
in the same patient. 

An experiment such as this would be unjustified at the hands of anj'one who 
believed in the sole efiScacy of one operation. Past experience had shown that 
excision of the metatarsal head gave excellent restilts in the majority of patients 
and after a suffident time. This opinion was supported by Perkin’s analysis of 
the results of the operation on more than 50 patients.^ Nevertheless, I was assured 
by surgeons whose opinion I respected that exdsion of the base of the proximal 
phalanx was a much better operation, and from a casual perusal of recent literature 
it seemed that this dew was gaining ground,- though evidence to support it was 
entirely lacking. 


OPERATIVE PROCEDURES 

The following procedure was adopted. Examples of hallux valgus needing 
a bilateral operation were dealt with difiFerently on the two sides by standardized 
operations. 

1. Excision of Head of First Metatarsal {Fig. 239). — A tourniquet was 
applied and a curved indsion with its base downwards was made over the inner 
aspect of the first metatarso-phalangeal joint. A circular area of bursa and capsule 
the size of a threepenny bit was then removed and the joint exposed and cleared 
above and below. The head and neck of the metatarsal were removed by an 
osteotome, and the shaft was trimmed with bone forceps and smoothed with a file 
after removing aU loose fragments of bone. The skin was closed with sutures and 
the toe held in a corrected position by a zinc-gelatine (‘ viscopaste ’) bandage. 

2. Excision of Base of First Phalanx and Removal of Metatarsal 
Exostosis (Figs. 240, 241). — A tourniquet was applied and a dorsal incision made 
over the metatarso-phalangeal joint, which was then exposed on its dorsal, mner, 
and outer aspects. The base of the first phalanx, together with a small part of its 
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shaft, was then removed with an osteotome or bone forceps. The exostosis on 
the inner aspect of the first metatarsal was next removed with an osteotome, and 
the roughened parts of both bones smoothed with a file after extracting all loose 
fragments of bone. The articular and weight-bearing surfaces of the metatarsal 
were not damaged except in so far as removal of the exostosis encroached upon 
them. The skin was closed and the toe held in a corrected position by a zinc- 
gelatine (‘ viscopaste ’) bandage. 



Fig. 239.— Left hallux valgus. Operation for excision of head of first metatarsal. The head 
of the bone has been removed, and is shown separatel>. The extensor hallucis lonpus tendon and the 
sesamoid bones are seen. 


After-treatment was the same for both toes. The bandage was cut off after 
ten days and the stitches removed. A fresh ‘ viscopaste ’ bandage was applied 
for another week or ten days, and the patient encouraged to begin walking in a 
loose shoe or felt slipper. In most instances the shoes were wedged one quarter 
of an inch on the outer border in order to encourage weight-bearing on the affected 
part of the foot and to diminish any tendency to secondary metatarsalgia.^ 

Although many operations have been advocated for hallux valgus these are 
the two in common use. The description given is merely that of the ordinary 
procedure with no special additions except the use of a ‘ viscopaste ’ bandage. 
The sesamoid bones are not removed in either operation and are in fact left severely 
alone. 


COMPARISON OF RESULTS 

At the close of the period of observation, which has varied between one and 
three years, the patient was asked for a report. It was made clear that inquiry was 
solely directed to comfort, and each patient was asked to indicate whether the toes 
were equally comfortable or to state which one was the better. The results are set 
out in Table I, and furnish, as far as I am aware, the first attempt to compare the 
result of two different operations on the same patient. It may be again stated 
that the verdict is the patient’s, and refers solely to the relief of pain one to three 
years after the operations. 
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Table I . — Comparison of Operative Methods in Twenty Cases of Bilateral 
Hallux Valgus on Basis of Patients’ Findings 


Case 

No. 

Initials 

1 

1 

] 

Sex 

1 

Age 

Period of 
Observation 

SINCE 

Operation 

Prefers Side 

ON WHICH 

Metatarsal 
H fAD Excised 

Prefers Side on 
which Base of 
Phalanx 
Excised 

Finds no 
Difference 
Between 
Two Sides 

I 

G. H. 


20 

2i yr. 



X 

2 

A. D. 

F. 

46 

2| yr. 

X 



3 

B. R. 

F. 

34 

24 yr. 



X 

4 

D. G. 

F. 

45 

24 yr. 



X 

5 

A. E. 

M. 

59 

3 yr. 



X 

6 

R. D. 

F. 

i8 

3 yr. 



X 

7 

P. S. 

M. 

19 

Nearly 

2i yr. 



X 

8 ' 

1 F. C. ' 

1 ' 

1 42 

1 1 
1 3 yr- 

1 1 


X 

9 

N. R. 

F. 

21 

24 yr. 

X 



10 

P. W. 

F. 

24 

24 yr. 


X 


II 

A. C. 

F. 

67 

2 yr. 


1 

X 

12 

C. S. 

F. 

44 

2 yr. 


X 


13 

R. W. 

F. 

24 

2 yr. 



X 

14 

D. S. 

F- 

25 

If yr. 



X 

15 

R. M. 

F. 

32 

If yr. 


X 


i6 

M. M. 

F. 

49 

it yr. 


X 



L. G. 

F. 

28 

14 yr. 



X 

i8 

1 

L. P. 

F. 

52 

1 4 yr. 


X 


19 

M. D. 

F- 

34 

I yr. 

X 



20 

V. M. 

F. 

25 

I yr. 

X 




1 

1 

1 


1 Total 

4 (20%) 

5 (25%) 

II (55%) 


DISCUSSION 

The series, though small, represents the verdict of twenty patients on forty 
operations, and gains some value ftom its uniformity of technique. 

If one toe was more painful than the other it was not necessarily treated by 
the same operation. The metatarsal head was excised eight times on the right 
side and twelve times on the left. Metatarsalgia sometimes exists before operation, 
and Perkins^ has rightly insisted that it is not relieved by operating on a coexisting 
hallux valgus. I would go further and add “ even when the hallux valgus was 
the original cause of the metatarsalgia ”. It is equally true that some patients induce 
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metatarsalgia after operation by persistent refusal to bear weight on the inner 
border of the foot. They may thus spoil the functional result of a successful 
operation and even select the wrong toe as being the more comfortahle by 
erroneously attributing the metatarsalgia to the operation. I believe that this may 
have occurred in my series, but it is impossible at this stage to make allowance 
for it. It probably has not affected the majority, since it is noteworthy that more 
than half the patients report both toes equallj' comfortable ftom one to three years 
after operation. 


SUMMARY 

Twenty patients suffering from bilateral hallux valgus were subjected to 
different operations on the two sides. On one side the metatarsal head was excised, 
and on the other the base of the phalanx and the metatarsal exostosis. 

From one to three years elapsed after the operations, and the patients were 
then asked to choose between the two toes purely from the point of comfort. The 
results are set out in a table, and seem to indicate that there is nothing to choose 
between the two operations as a means of relieving the pain of hallux valgus. 
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PSEUDOTUBERCULOMA SILICOTICUM 

By K. C. EDEN and J. HERBERT-BURNS 

UNI\'ERSITY COLLEGE HOSPITAL, LONDON' 


The reaction of the body tissues to the implantation of foreign bodies has been 
extensively investigated. Unabsorbablc ligatures have been shown to produce 
endothehal and giant-cell reaction with fibrosis. The effect on the lungs of inspired 
irritating particles such as coal, asbestos, and sihca dusts is of great importance in 
industrial diseases. It is seldom, however, that the implantation of undetected 
foreign particles forms a tumour which presents itself as a clinical and pathological 
problem. S. G. Shattock (1916-17)^ published such a case, and gave the name 
of pseudotuberculoma sihcoticum to the condition in view of the close resemblance 
of the tuberculous granuloma to the tissue reaction to buried particles of silica in 
a wound. J. S. Faulds (1935)- published two further examples of the condition. 
In aU three cases the foreign particles were demonstrated in sections by means of 
the polarizer. 

The following additional case came under our observation in the Casualty 
Department of University College Hospital. 

A girl of 22 years complained of a tender nodule underlying an old scar on the left fore- 
arm. The nodule had developed slowly during the previous three months. The scar was 
the result of a fall sixteen years previously while walking along a flinty road. The district 
has much sandstone in it, and after a rainstorm a deposit of sand can be seen on the road. 
She complained that the nodule was painful on resting her arm on the elbow or on knocking 
it against anything. 



Fig. 242. — General low -power view (', in.) of a piece of a section showing multiple giant-cell 
systems and a tear in the section, (x 78.) 
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Examination revealed a scar J in. long and J in. wide, lying transversely across the back 
of the forearm 2 in. distal to the tip of the olecranon. Underneath the scar was a tender 
nodule the size of a hazel-nut, firm and slightly fluctuant, and attached to the scar and the 
deep fascia. The diagnosis of implantation dermoid was made, and it was proposed to excise 
the scar together with the cyst and to leave a longitudinal linear scar. 



Fig. 243.— High-po;\er ^^e\v (/.i m , oil immersion^ of a giant cell uTth embedded silica particle 

( 500 ) 



Fig. 244 — High-power view in , oil immersion) of Fig 245 — The same gi^t cell as m Ftg 2«. showing 
a giant cell wth embedded silica particle.( / 360.) the crj’Sial under the polarizer ( 360) 

At operation, a small bursa was found superficial to the nodule, which was fibrous and 
densely adherent to the capsule of the elbow-joint, from which it had to be dissected. 

Serial sections at 50-/1 intervals were cut through the nodule, which proved to be 
extremely hard and gritty and took several chips out of the edge of the razor. The sections 
were tom and ragged, but no foreign oarticles were observed with the naked eye. The 
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microscopic appearance was almost exactly that of a tuberculoma. Clumps of large irregular 
giant cellSj many with peripheral rings of nuclei, were scattered throughout the field, sur- 
rounded by epithelioid cells and lymphocytes and fibrous trabecula {Fig. 242). There was 
no sign of caseation in any of the sections. Ziehl-Neelsen staining revealed no tubercle 
badlli. On carefully searching through the sections with the high-power lens, several 
crystalline particles were observed, some embedded in the fibrous tissue, others actually 
within the giant cells {Figs. 243, 244). The sections were therefore examined with polarized 
light and the particles were mostly found to be doubly refractile {Fig. 245). Unfortunately 
there was insuffident material left for chemical analysis. The wound healed by primary 
intention, and three weeks later there was no evidence of recurrence and the scar was not 
tender. A radiogram of the forearm at this time showed no foreign bodies. 


COMMENTARY 

In the four cases which have been reported, three have given a definite history 
of trauma, and in the fourth a particle of mineral, later identified as Welsh slate, 
was found in the centre of the tumour, conclusive evidence of some previous 
accident. Ours was, however, the only one in which a scar was obvious clinically. 
The time of onset of symptoms is interesting in view of the long period of apparent 
quiescence between the infliction of the injury and the appearance of the lump. 
In Shattock’s case the interval was eleven years, in one of Faulds’ it was ten years, 
and in ours sixteen years. Faulds attempted to explain this in his case by a second 
trivial accident three months before the onset of symptoms, which he suggested 
may have driven some of the particles through their fibrous capsules and so reacti- 
vated the cellular proliferation. In two of the cases the nodule was situated on the 
forearm, and in two on the face, the parts normally uncovered and exposed to injury. 
In the three cases in which an accident was remembered, it occurred on the road, 
an obvious source of silica. 

The clinical appearance of a nodule imderlying the skin of the exposed parts 
and associated with previous trauma simulates that of an implantation dermoid. 
In two of the cases this diagnosis was actually made. The nodules, however, 
appeared solid in all except our case, in which the fluctuation obtained was shown 
to be produced by an adventitious bursa. In addition, it was definitely tender in 
two cases, an uncommon finding in implantation dermoids. These points taken 
in conjunction with the history of a road accident many years previously are useful 
in the differential diagnosis, and make it advisable to bear the condition in mind 
and to take a radiogram of the part. Further proof of the condition is afforded by 
the detection of foreign particles with the naked eye, and in the tearing of the 
sections and the chipping of the razor during cutting, which was present in one of 
Faulds’ cases as well as in ours. 

The microscopic appearance closely simulates that of a tuberculoma. If 
tubercle bacilli can be demonstrated by Ziehl-Neelsen staining, it is of course valuable 
evidence against the diagnosis of pseudotuberculoma, but a negative finding proves 
nothing. In our case many of the giant cells had ringed nuclei, and it was 
impossible to exclude tubercle by the ordinary histological methods. The 
complete absence of caseation, however, was significant, and this was also seconded 
in the previous cases. In Shattock’s case and in ours suspicious-looking particles 
were observed embedded in the giant cells and fibrous tissue, and on careful focusing 
it was possible to make out their crystalline nature. It is probable that the multiple 
groups of giant-cell systems correspond to individual particles of embedded sihca. 
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The final eUdence is afforded by means of polarization, and the particles were 
readily picked out in all the cases. Faulds in his article pointed out munerous 
sources of error in this method, and showed how collagen fibres, keratinized 
epitheliiun, striate muscle, and erjThrocytes were all capable trader rpi-rain conditions 
of refracting polarized light. In one of Faulds’ cases a sufficiently large particle 
was obtained for chemical analysis, and the eridence of the presence of silica was 
therefore quite conclusive in this case. 

It is evident that, although clinically this condition may simulate an implanta- 
tion dermoid and pathologically a tuberculoma, when the evidence is taken as a 
whole the clinical histor}' and pathological findings are tj-pical and conclusive. 

SUMMARY 

1. Reference is made to three preriously recorded cases of pseudomberculoma 
silicoticum, and a fourth is described. 

2. The clinical features of the condition are the histoiy' of a fall on a road and 
the development of a solid tender nodule at the site of injury many years later. 
The differential diagnosis from implantation dermoid is made. 

3. Pscbalagically the condition is characterized by a fibrous gittt}- tumour, 
closely resembling a tuberculoma microscopically, but without caseation. Crystals 
of silica can be picked out with the high-power lens and polarized fight, and sihca 
may be found on chemical analysis. 

We are indebted to Dr. G. R. Cameron for his advice and co-operation. 
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EMBOLECTOMY ON THE VESSELS OF THE 
EXTREMITIES* 

By EINAR key, Stockholm 

One of the most satisfactory operations that can be performed is the removal of 
an embolus by means of arteriotomy (embolectomy) in suitable cases. This has 
been made possible through the development of the technique of operations on 
the vessels of the human body. 

HISTORICAL REVIEW 

The first to try to remove an embolus by arteriotomy was Ssabanejew (1895). 
Because of threatened gangrene in one leg as a result of embolism he tried to 
remove the embolus from the femoral artery, but was not successful. During the 
first decade of this century, several surgeons tried in vain to remove an embolus 
or an arterial thrombus by arteriotomy in order to restore the circulation and 
prevent development of gangrene. Among the first to attempt this, the names of 
Moynihan, Francis Stewart, Sampson Handley, and Gordon-Watson must be 
mentioned. Also I wish to call to mind the interesting case operated upon by 
Murphy in 1908. 

Trendelenburg hit upon the daring and ingenious idea of operating upon the 
pulmonary artery to remove large emboli producing fatal symptoms. In experi- 
ments on calves he produced artificial pulmonary emboli by introducing long pieces 
of organic tissue into the jugular vein and then succeeded in removing these by 
pulmonary arteriotomy. In 1907 Trendelenburg first tried to remove a pulmonary 
embolus from a patient. The case was that of a woman, 70 years of age, with 
sudden collapse due to a pulmonary embolus. He was successful in removing the 
embolus, but the patient died of haemorrhage. Several surgeons then attempted 
to do Trendelenburg’s operation for threatening pulmonary embolism, but it was 
a long time before a good result was attained, and doubt began to be cast upon the 
practical significance of the operation. Justifiable attention was therefore awakened 
when at the German Surgical Congress in 1924 Kirschner reported a case he had 
been able to save by means of Trendelenburg’s operation. This fortunate experi- 
ence led to renewed interest in the operation, and successfully operated cases have 
since been reported by Meyer, Giertz, Crafoord, and Nystrom. However, it would 
seem to be only exceptional cases where this operation can save patients with severe 
sj'mptoms of pulmonary embolism. 

Embolectomy is of greater importance for the removal of emboli producing 
dangerous circulatory disturbances in the extremities. Even here, however, it was 
a long time before good results were attained. In 1911, at a meeting of the Societe 
de Chirurgie de Paris, Lejars stated that there existed little hope that the removal 
of an embolus would actually do away with the obstruction it had produced and 


* A lecture recently delivered at the London Post-graduate School of Medicine. 
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that a new thrombus would not develop. Shortly after, in the same year, Labey 
performed the first successful operation for embolus. It was situated in the 
common femoral arter}' and there were symptoms of impending gangrene. The 
operation was done six hours after the embolism developed. The second such 
case with a successful outcome was operated upon by me shortly after. This was 
also an instance of embolism of the femoral artery operated upon six hours after 
the onset of sjTnptoms. 

More and more cases have come to operation. At the Maria Hospital in 
Stockholm we have devoted the greatest interest to this operation. From 1912 
to 1934, 382 embolectomies have been performed in Sweden on cases where the 
emboh have given rise to grave circulatory dismrbances in the extremities. At 
the Maria Hospital, and in my private practice to date, 48 embolectomies have 
been performed on 43 patients (there was an embolus in both legs in 5 cases). I 
myself have done 32 embolectomies on 30 cases. 

ETIOLOGY 

A thrombus in the heart is the commonest source of an embolus giving rise 
to dangerous circulator}’ disturbances in the extremities. More rarely the ongin 
is from a thrombus in the wall of the aorta. The cause of thrombus formation in 
the heart with subsequent embolism in the above-mentioned sites is usually a 
decompensated mitral valvular lesion, and occasionally myocarditis. Sometimes 
these emboli develop following an infectious disease, while others appear shortly 
after an operation on a patient who has never had any symptoms of cardiac failure. 
In these instances also the source of the embolus is probably a cardiac thrombus. 
In rare cases paradoxical embolus may occur. 

Women seem to have emboli in the extremities oftener than men. 

In the age group 31-40 there is a great increase in the frequencj’, and most 
of the cases are between 31 and 70 years of age. 

LOCALIZATION 

An embolus will lodge most readily where a vessel divides. In the greater 
number of cases that have come for operation the embolus has been located at 
the division of certain large vessels, such as the aortic bifurcation, parts of the 
iliac vessels, the femoral artery, the popliteal artery, and the axillary where the 
scapular artery branches off. 

The locahzation of the embolus in the 382 Swedish cases (collected by Nystrom) 
can be seen in Tabh I. 

Thus, most of the emboli operated upon were situated in the lower extremities, 
and then most often in the common femoral,* with the second greate-st frequencv’ 
in the common iliac. In some cases the embolus which was the cause of the 
operation had been preceded by other emboli in a site which did not demand 
surgical interference. After the operation, fresh emboli have sometimes appeared. 
It is important to realize that not infrequently tzeo or more etnboli requiring operation 


* Throughout this paper the term common femoral artery is used to refer to the pomon 
of the femoral artery between the external iliac and the ongm of the deep femoral ; from here 
to the popliteal artery it is regarded as the superficial femoral arteiy. 
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may appear at different sites. They may be situated either in the main artery of the 
same extremity or in another. 

Table I . — Localization of Embolus in 382 Operated Swedish 

Cases 


Artery 

Number 

Freqlt:ncy 

Axillary ) 

Brachial f 

45 

per cent 

II-8 

Ulnar . . 

I 

0-3 

Bifurcation of aorta . . 

17 

4-5 

Iliac . . 

66 

17-3 

Femoral 

208 

54-5 

Popliteal 

43 

II-3 

Tibial 

2 

0-5 

Total . . 

382 

100 


SECONDARY THROMBOSIS AND GANGRENE 

An embolus not removed generally in time goes through a stage of secondary 
thrombus formation. As a result, an embolus which at first did not fully block the 
lumen may become an obstruction. The embolus increases in size most easily 
and for the most part towards the periphery, but it may also extend in a centripetal 
direcdon. The secondary thrombosis impedes the collateral circulation, and in this 
way the danger of gangrene is increased. The danger of gangrene is therefore 
greater with embolism than in the case of ligature of the vessel at the corresponding 
site. The following table provides some figures on the percentage frequency of 
gangrene following Ugature of certain vessels. 

Table II. — Frequency of Gangrene after Arterial Ligature 


Site 

Wolff, 

1908 

Heidrich, 

1921 

Makins, 

1922 

Upper extremities 

per cent 

7-8 

per cent 

5'9 

per cent 

Lower extremities 

20*4 

20 

— 

Subclavian artery . . 

4-8 

9.7 

— 

Axillary artery 

15 

9-8 

— 

Brachial artery 

4 

3-13 

— 

Aorta 

— 

100 

— 

Common iliac artery 

50 

100 

— 

External iliac artery 

11*2 

13-4 

i6-6 

Common femoral artery . . 

25 

21-8 

25-9 

Superficial femoral artery 

12-7 

10*4 

14- 1 

Popliteal artery 

14*9 

37-2 

32-5 


This table shows that there is more danger of gangrene in ligature of the great 
vessels of the leg than of the arm. Experience teaches that when an embolus is 
located at the branching of the above-mentioned arteries there is more or less 
pronounced danger of gangrene in the extremities. Experience has also shown that 
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with an embolus at the aortic bifurcation, in the common iliac arterj', the common 
femoral, and the pophteal, there is more danger of gangrene than with an embolus 
in the axillary artery and in the upper portion of the brachial. 

The time of the appearance and spread of secondarj' thrombosis varies con- 
siderably. The danger generally increases with the time elapsing after the embolus 
appears, yet the increase of the risk is not in direct proportion to the length of time. 
I have seen secondary thrombosis beginning within two hours after the appearance 
of an embolus. Sometimes, however, in a case of late operation there has been 
no thrombosis. In a case operated upon b}' Ipsen there w’as no secondarj' throm- 
bosis after eleven days. How'ever, in one of Sundberg^s cases a thrombus no less 
than 86 cm. in length had formed within twelve horns. A secondarj^ thrombus 
renders the operation more difficult and the prognosis more unfavomrable. 

In cases which come earl}' for treatment, it is generally easy to distinguish at 
operation between the original embolus and the secondary thrombus formation ; 
in late cases this may be difficult or impossible. In some cases it may also be 
difficult or impossible to determine w'here the primary embolus was located. 

SYMPTOMS 

The symptoms may set in either suddenly, which is most usual, or slowly. 
In the former case, the embolus is so large that it causes serious disturbance of the 
circulation. In the latter case it at first obstructs only a part of the lumen. Later, 
by secondarj' thrombus formation, or by the appearance of a new embolus, the 
lumen may become blocked, and the symptoms consequently increase. The degree 
of circulatory disturbance caused by the presence of an embolus depends upon 
several factors : (i) whether it fully obstructs, (2) the development of the collateral 
circulation, (3) the secondary' thrombus formation, (4) the condition of the walls 
of the vessels, and (5) the action of the heart. Consequently the intensity' and 
extent of the circulatory disturbance vary between quite mild cases without any 
danger of gangrene and threatening gangrene of vary'ing extent. 

The symptoms characterizing an embolus are partly' subjective and partly 
objective. The subjective symptoms are pain, a sensation of cold, and disturbances 
of sensibility'. The objective symptoms are change in colour of the skin, a lowering 
of skin temperature, ffisturbed motility', absence of skin- and tendon-reflexes, and 
absence of pulsation. 

The pain most often sets in suddenly, and this is highly significant. At the 
same time, the patient experiences a sensation of cold and numbness in the extremity 
affected. The sensory disturbances vary from partial to complete suspension of 
sensory' function. The boundary of complete suspension is not often sharply 
defined, but the transition to partial suspension may be clearly observed. 

The suspension of circulation results in marked antemia of the affected 
e.xtremities, the temperature falls, and the skin becomes deadly pale or possibly 
somew'hat cyanotic. Discoloration may be seen m hvid to dark blue patches. As 
one would expect, the anemia and low temperature are most pronounced towards 
the periphery'. A prick from a needle causes no bleeding. The motility is 
suspended or restricted in proportion to the degree of circulatory disturbance. 

The sensory disturbances, the change in the colour of the skin, and the cool 
part of the extremity do not always fall quite within the same boundary, neither 
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do they always quite correspond to those areas where the motility has been aifected. 
Apparently motility at least may remain for some time in a part of the extremity 
which is cold and in which sensory functions are suspended or impaired. 

There is usually no pulse below an embolus. One can sometimes palpate an 
embolus hke a string in the painful area. The possibility of palpating an embolus 
depends upon its situation and on the corpulence of the patient. 

As the collaterals take over a part of the circulation, the limits of the region 
threatened with gangrene will be situated at a longer or shorter distance peripheral 
to the embolus, and they are not at first very sharply defined. The extent of the 
region threatened with gangrene varies in different cases, as has been said, accord- 
ing to the development of the collaterals, the size of the embolus, the heart action, 
the condition of the vessel walls, and also the stage reached by the secondary 
thrombosis. Likewise, the symptoms of circulatory disturbance may diminish or 
disappear should an embolus in a suitable position become again detached and 
lodge more peripherally. If, from being not quite obstructive, an embolus becomes 
so through secondary thrombus formation or through blocking the collaterals, the 
symptoms naturally increase. 

Some cases have precursory symptoms probably depending upon a small 
embolus. In other cases, pronounced symptoms in another area have preceded 
an embolus. It would take too long to go into the symptomatology of emboli in 
various locations. 


DIAGNOSIS 

The symptoms of an obstructing embolus that appears suddenly in a large 
vessel of the extremities are so marked (sudden severe pain in the extremity, a 
feeling of cold and numbness, sensory and motor disturbance, and disturbance of 
the circulation) that the diagnosis is seldom difficult. When the embolus is not 
entirely obstructive to begin with, but becomes so gradually by augmentation, the 
symptoms are often not so pronounced at first, and the diagnosis may be difficult. 

Differential Diagnosis. — 

Thrombus due to Arteritis . — It is of the utmost importance to distinguish 
bettveen an embolus and an arterial thrombus due to arteritis. Indicative of 
embolism are sudden onset of the symptoms in a patient with organic disease 
of the heart or with an active predisposition to thrombus formation as a result of 
an infectious illness or an operation. The origin of an embolus, however, cannot 
always be pointed out. Often these patients have had, or have, circulatory decom- 
pensation. When the symptoms do not set in so quickly the differential diagnosis 
is more difficult. In the case of an arterial thrombus the patient has often had 
premonitory symptoms for a long time, even for years — sensations of cold and 
numbness, neuralgia or rheumatic pains in the extremity, and circulatory disturb- 
ance in the peripheral parts of the limb. Furthermore, one must of course take 
into consideration the presence of arteriosclerosis. It is true that the evidence of 
arteriosclerosis is not decisive and does not preclude embolism. 

Developing Thrombus . — Mistakes have been made between a developing throm- 
bus and an embolus. With a thrombus in the vein, the extremity is warm, cyanotic, 
and swollen. As a rule the pulse is perceptible and the sensibility unchanged, 
and usually the thrombosing vein feels distressingly tender. With an embolus, 
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the extremity is cold, generally pale, sensibUity is partially or completely suspended, 
and the pulse is imperceptible or verj-^ weak. The thrombosing vessel can some- 
times be palpated. When a thrombus precedes an embolus, the latter may be 
easily overlooked. 

Local Traumatic Arterial Thrombosis . — After trauma with a slight internal 
injuty-, without the wall of the vessel being ruptured, an arterial thrombus may 
appear in the injured place. As a rule, the differential diagnosis in such a case 
can be made from the historj'. 

To Localize an Embolus. — As already shown, owing to the collaterals, the 
circulator}' disturbance will appear peripherally and only at a greater or less distance 
from the embolus. In many cases, therefore, the conclusion has been reached 
±at the embolus was seated still more peripherally. By taking into consideration 
the faa that an embolus generally lodges at the division of an artery, and that it 
is seated more or less central to the boundary' of the circulatory disturbance, and 
also by carefully observing w'here the pulse ceases in the artery in question, one 
can generally succeed in localizing it. When taking the ptrlse, one must take into 
consideration that a difficulty in feeling it may be owing to the patient’s weak 
heart action. 


SOME POINTS AFFECTING THE OUTLOOK 

Injury to the Intima with Consequent Thrombus Formation. — In the 
area where an embolus is situated, a lesion of the mtima is likely to develop sooner 
or later, and, after the embolus has been removed, may cause trombus formation. 
The vessel may become obstructed, and the result of removing the embolus come 
to nothing. There is no doubt that it is difficult, if not impossible, to decide in 
a given case whether a thrombus w'hich has arisen after the removal of an embolus 
was caused by a lesion of the intima or by some mistake in technique. Even 
though the risk of the lesion with its consequent tendency' to thrombus formation 
increases with the length of time from the occurrence of the embolism, yet the 
increase of the risk is not in direct proportion to the length of time ; wide varia- 
tions and strange exceptions are to be found just as in secondary thrombus 
formation. 

Relation of Length of Time of Obstruction to Tissue VitaEty. — Natur- 
ally of great interest and practical importance is the question hos> long the blood- 
stream through the main arteries to an extremity can be suspended by an embolus 
without injury to the vitality of the tissue. As yet it is not known with exactitude 
how long the blood-stream to an extremity can be obstructed without loss of 
vitaHty in the area supplied. It is general knowledge that, if one must bandage 
an extremity to stop haemorrhage, for example with an Esmarch, one must not 
leave it in place too long, or ischaemic contraction or even gangrene will appear. 
It is stated that ischaemic contraction may arise when the bandaging has lasted 
from two to three hours. In the case of an embolus, the conditions are quite 
different. Here the arterial circulation is eventually suspended while the vein and 
lymph chaimels are not obstructed. Nor are the nerves exposed to pressure. 
Furthermore, the embolus may happen not to be fully obturating, until it becomes 
so by a secondary growth, so that the time when the symptoms set in, and the 
time of complete suspension of the flow of blood through the arteries, do not 
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coincide. In the case of an embolus, the collateral channels also play more or 
less of a part, and the heart action and condition of the vessel walls are of consider- 
able importance. The patient’s general condition and the vitality of the tissues 
likewise play their part. 

After the removal of the chief embolus, small emboli that have previously 
lodged further out in the peripheral arteries may interfere with the circulation. 
Secondary thrombosis may obstruct important collateral channels. After the 
removal of the embolus, if the secondary thrombus has not also been completely 
taken away, more or less circulatory disturbance will be caused. There are thus 
many factors contributing to the result. No set time before gangrene occins can 
be given ; one must be prepared for great individual differences. Twenty-four 
hours was the longest time that has passed between the appearance of the symptoms 
and embolectomy, without ischaemic necrosis or gangrene setting in. Probably the 
circulation was not completely obstructed so long as that. 

EMBOLECTOMY 

Anaesthesia. — In all my cases I have used local anaesthesia with novocain 
and adrenaline, which gave a complete and satisfactory anaesthesia. As these opera- 
tions have to do with individuals of low physical tone, and mostly with irregular 
heart action, it is most important that the operation be carried out as carefully as 
possible. The risk in operation is, no doubt, considerably less if it can be done 
with a local anesthetic. When operating on the relatively easily accessible vessels, 
such as the lower part of the axillary, brachial, external iliac, femoral, and popliteal 
arteries, one generally ought to manage with local anesthesia. In removing an 
embolus in the aorta, or in the common iliac artery, if one must do a laparotomy, 
it will as a rule be necessary to use a narcotic. 

Technique of Operation. — ^When performing embolectomy, it is of highest 
importance that the right technique be used. The slightest mistake may cause 
thrombosis and thus the good result of the operation may be lost. 

As the technique for the suturing of vessels is nowadays well known,- I shall 
not give an account of it. I myself have largely used Carrel’s technique, with verj' 
fine needles and very fine silk sterilized in vaseline. In my first cases, I covered 
the wound with vaseline compresses. In this procedure the rubber gloves used 
during the operation become very slippery, which makes the sewing with fine 
needles considerably more difficult. I have therefore made a slight change in the 
technique. As sodium citrate prevents the blood from clotting, I have replaced 
the vasehne compresses with compresses dipped in 2 per cent sodium citrate. The 
arteries have been surrounded with the same, and the surface of the wound covered 
wth it. From the time when the vessel is opened until the completion of 
suturing, instruments and gloves are rinsed in 2 per cent sodium citrate solution. 
The curettes or probes that are used for removing the' embolus should be smeared 
with vaseline. 

When the artery is laid bare, the operator satisfies himself as to the position 
of the embolus and its extension proximaUy and peripherally. If, as is usually 
the case, the embolus has lodged at the division of an artery, he carefully attempts 
to isolate the vessel where it divides so that flexible artery clamps may be put upon 
these also. Should other branches of the artery lead from the area in which the 
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embolus is situated, the most prudent method is to isolate these vessels as well, 
in so far as vessel clamps or rubber tube can be used. When the artery has been 
surroxmded with compresses dipped in sodium citrate solution, a weak vessel 
clamp is placed central to the embolus. Instead of pinching the arterj- by a soft 
vessel clamp I have produced a stoppage by making a kink in the vessel by pulling 
on a thin rubber tube which has been drawn aroimd the vessel. 

When the arteriotomy has taken place the embolus may happen to fall out 
of itself or by a slight pressure on the vessel. Generally it must be lifted out, and 
this should be done exceedingly cautiously, with a fine forceps or a small blunt 
curette, in order that the intima may not be injtired. At times the embolus is so 
fragile that it goes to pieces when taken hold of and has to be removed in many 
parts. WTien the embolus is long, or a secondary thrombus is present, it may 
sometimes be difiicult, or impossible, to dear entirely the vessel. It is of utmost 
importance that this be done as completely as possible. Should one not succeed 
in removing the secondaiy thrombus, and this is of such length that it caimot be 
extracted otherwise, one may use a blunt instrument through an arteriotomy 
opening below and attempt to loosen the embolus and let the flow of blood wash 
away the pieces of the thrombus. Of course all instruments intended to be used 
in the vessels must be carefully covered with vaseline. 

When the localization of an obstructing embolus is unfavourable from the 
point of view of surgical access, as in the aorta, the upper part of the axillary 
arteiy, and common iliac artery, it has been tried to move the embolus to the 
nearest easily accessible place with the aid of blunt instruments introduced in the 
anery through an arteriotomy. In this case the indsion in the arterj' is made 
beiow the embolus in the nearest convenient place. The embolus is loosened 
with a blunt instrument introduced through the arteriotomy, letting the flow 
of blood wash away the embolus to the place of the indsion. When doing this 
the alter}" must be closed by a clamp or rubber tube just below the arteri- 
otomy, so that pieces of the tlurombus may not flush into the peripheral parts of 
the vessel. The pieces are squeezed out through the indsion in the artery or 
are lifted out. 

The distal part of the external ih'ac artery can easily be exposed extraperi- 
toneaUy tmder a local anEESthetic. The proximal part will be more difficult, 
particularly with stout persons. The co mm on fliac artery and the aortic bifurcation 
are exposed most easily by laparotomy. Bauer was the flrst to remove with success 
an embolus m the aortic biifurcation by this method. Few other such cases, where 
the embolus was removed successfully by laparotomy, have been reported. Usadel 
preferred to perform a direct embolectomy after having exposed the aorta and the 
common ihac artery retroperitoneally by a large indsion. A direct embolectomy 
through a laparotomy or large retroperitoneal exposure, which must usually be 
performed with a general anEcsthetic, is nevertheless a great strain on these patients, 
w’ho are mostly of poor physical tone. 

It is far less trying for them if one loosens the embolus with a blunt instru- 
ment introduced through an indsion in the femoral artery, letting the flow of 
blood rinse it out. That an embolus in the aortic bifurcation can be advantage- 
ously removed in this way has been shown in one of my own cases. In an operation 
after this method upon an embolus situated where the aorta divides, the other 
side of the common femoral artery also ought to be exposed flrst and a vessel 
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clamp placed there, so that the pieces of the embolus which are loosened and 
possibly forced out to this side may be stopped by the vessel clamp and easily 
taken out afterwards. In order to attempt the removal of an embolus from the 
aortic bifurcation by means of retrograde probing, it would often be necessary to 
do this from both sides. Nystrdm has tried in a case of bilateral embolism of 
the ihac arteries and in cases of embolism of the aortic bifurcation to bring the 
emboli down to incisions in the femoral arteries beneath the inguinal Hgament 
by a kind of milking apphed directly to the artery. An incision was made along 
the inguinal hgament and the hand was introduced in the retroperitoneal space, 
making its way closely along the large vessels to the sacral promontory. By 
pressure with the fingers the embolus was felt to burst, and it was possible to 
dislodge it down the vessels and by an incision in the femoral artery to remove 
the masses. 

After the embolus and possibly secondary peripheral thrombi are removed, 
vessel clamps also should be placed so that the bleeding of the cohaterals may not 
impede the sewing-up of the wound in the vessel wall. These clamps should be 
placed peripherahy to the arteriotomy opening, and on the vessels that lead from 
the opening j that is to say, between the part of the main artery where the central 
and the peripheral vessel clamps have already been placed. As a secondary throm- 
bosis may rise proximally to an embolus, one should take off the proximal clamps 
for a moment or two before sewing the vessel wall together. Thus any centrally 
placed thrombus, or remains of the embolus, can be flushed out by the stream of 
blood. During this flushing-out process, the peripheral vessel-clamps must be in 
place, so that any possible parts of the embolus or the central thrombus may not 
flush into the peripheral parts of the vessel. 

When the embolus has been removed, the blood should be allowed to spurt 
out through the arteriotomy opening in a vigorous stream with intermittent jerks 
synchronizing with the pulse. Should the blood flow without pulsation, we have 
an indication that the passage is not quite clear, and that there is some obstacle 
above. This obstacle must then be cleared away, either by retrograde probing, 
or by laying the vessel bare higher up and making a fresh arteriotomy. Thrombi 
left in the peripheral arteries will cause more or less severe circulatory disturbance 
according to their extent. 

As already stated, embohsm is often recurrent, and two or more emboli 
frequently appear in the main artery in the same extremity. During the operation 
it is therefore most important to direct special attention to the possibility of mani- 
fold emboli within the chief artery. If such be overlooked, the circulation will 
not be fully restored, and gangrene may set in. After the embolus and the contin- 
gent secondary thrombus are removed and the vessel has been sewn together, 
investigation must be made as to whether the circulation has been completely 
restored in the extremity. Should this not be the case, an examination must be 
made to discover whether more emboli are present, and if so these must be removed 
if possible. 

Arteriosclerotic changes of the wall highly endanger the result of embolectomy. 
The intima, which is altered by the arteriosclerotic changes, is further hurt by 
arteriotomy, and new thrombi can be formed which soon stop the passage. Arterio- 
sclerosis does not exclude a good result of embolectomy. In an 82-years-old woman 
Torell has done embolectomy on the femoral artery with good result. 
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RESULTS 

Up to now we have at the Maria Hospital and in my private practice operated 
48 times on 43 patients (in some cases several embolisms occurred). Naturally 
I consider the result fuUy satisfactory only when the patient remains alive and the 
circulation is completely restored. Several of the patients, however, succumbed 
to their serious illnesses, though in many of the cases we succeeded in restorins 
the circulation. The results are tabulated in Table III. 


Table III. — ^Results in' 4S E.mbolecto.mies 


Site 

1 

Number I 
OF f 

Oper.\- I 

TIONS 1 

1 

1 

1 

Result of Operation 

Good j 

1 

1 

Death sh( 
Opei 

Good 

Orcula- 

tion 

3rtlv after [ Death, vrithin a 
•acion I ALoath j 

Ciroila- ‘ Good ] 

uon cot i Circtila- Ganarece j 

Improved tion 

Axillary and brachial 
arteries 

Bifurcation of the aorta . . 
Common iliac and exter- 
nal iliac arteries 

Femoral artery . . 

Popliteal artery . . 

Posterior tibial anery . . 

1 

1 

4 

2 

10 

24 1 

/ 1 

4 ii - 

‘ 4 ■ 

I I I 

I " - 

I ,1 - 

1 

! 

- I 

2 3 

3 

1 ^ ~ 

1 I 3 

Totals . . 

j 48 19 ij 3 

2 4 

10 to 

Percentage . . | 

1 

1 too |i 39-5 It 6-2 

1 1' 

4 2 8-3 

1 20 S 20 S 

i 


In the column of Table III labelled ‘ good ’ are inserted ±ose cases in which 
the circulation is restored, where the extremit}' is saved from gangrene, and where 
the patient is alive. Those patients operated upon for embolus often succumb to 
uncompensated heart disease though the circulation in the extremits' in question 
is restored by the embolectomy. In deciding the value and estimating the results 
of embolectomy these cases must be taken into account. If the patient dies shortly 
after the operation the judgement of the result naturally will be difficult or 
impossible. The circulation may be restored, but if the patient had been alive 
longer, perhaps a secondary thrombus would have arisen at the site of the opera- 
tion, which would have again stopped the artery. If the patient is ahve longer 
and the circulation in the operated extremity is restored and functions well, then 
the embolectomy so far has succeeded, even if the patient succumbs to his serious 
malady. I have therefore collected in different columns of the table the cases 
which have died shortly after the operation (within twelve hours) and those which 
have died between twelve hours and one month after. In the first of these columns 
I have separated those cases where the circulation was improved from those where 
the circulation was not improved after the operation. In the other group (those 
who died between twelve hours and one month after operation) the cases have 
been divided with respect to (i) those in which the circulation was permanently 
restored by the operation, and (2) those in which disturbed circulation and gangrene 
occurred after the operation. In the last col umn those cases are gathered which 
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were alive more than one month after the operation and in which gangrene had 
occurred. In the greater number of these cases an amputation was done. 

The results in the 382 Swedish cases collected by Nystrom are shown in 
Table IV. 


Table IV. — Results of Embolectomy in 382 Swedish Cases 



Discharged Surviving 







Total 

Site 

With Restored 

After 

Hospital 


Circulation 

Amputation 



Axillary artery 1 

Brachial artery J 

20 (=44-4%) 

9 (=20%) 

16 (=35-5%) 

45 

Ulnar artery . . 

— 

— 

I 

I 

Aortic bifurcation 

3 (=17-7%) 

— - 

14 (=82-3%) 

17 

Iliac artery 

10 (=15-1%) 

13 (=19-7%) 

43 (=65-2%) 

66 

Femoral artery 

43 ( = 207%) 

32 (=15-4%) 

133 (=63-9%) 

208 

Popliteal artery 

9 (=20-9%) 

14 (=32-6%) 

20 (=46-5%) 

43 

Tibial artery . . 

I 

I 

— 

2 

Total 

86 (=22-5%) 

69 (=i8-l%) 

227 (=59-4%) 

382 


The result of embolectomy on the axillary and brachial arteries is better than 
on the great vessels of the lower extremities. It seems to me that this can be 
explained on the basis of better collateral paths in the arm. The danger in ligature 
of the axillary and brachial arteries is considerably less than after ligation of the 
femoral or popliteal artery. In obstruction to the circulation due to thrombosis 
after embolectomy it is therefore probable that it is the collateral circulation which 
saves the upper extremity oftener than the lower. In cases of circulatory disturb- 
ance threatening the condition of the lower extremities, the best results have been 
obtained in the embolectomies on the femoral artery, the next best on the popHteal, 
slightly less good on the ihac, and worst on the aortic bifurcation. 

The prognosis as to the possibility of preventing by embolectomy the development 
of gangrene in connection with an embolus depends very largely upon how soon the 
operation takes place after the appearance of the embolus. The importance of 
early operation appears in my material : 34 operations have been performed within 
ten hours after die onset of the symptoms out of these, 19 (55-8 per cent) have 
regained normal circulation. Out of the 32 cases which were operated upon at 
the clinic in Upsala, 50 per cent were sent home with restored circulation. 

AFTER-RESULTS 

In most cases, embolectomy has been performed on patients with some degree 
of organic heart disease. These patients may go through the operation, yet the 
cause of the trouble still remains, and they generally succumb to it sooner or later. 
Nevertheless, many have had relatively good health for a number of years, and 
could do more or less work. Naturally the prospect of a lasting benefit is better 
in the cases where there has been no previous organic heart disease but the 
embolus is due to some other cause, such as infection. 

Strombeck has followed up 61 cases which up to 1933 were reported from 
Swedish hospitals surviving after embolectomy and with restored circulation. He 
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found that out of these about three-quarters still are alive i year after the opera- 
tion, half of them 3 years, a third 5 years, and an eighth 10 years. Hindmarsh 
and Sandberg have followed up the patients from the Maria Hospital who were 
sent home with restored circulation. Though after tv'o to three years most of the 
patients are still alive, two-thirds of them died within 10 years. Two patients 
were ahve more than 15 years after the operation. In some cases the patient has 
had some troubles : certain stiffness of the peripheral joints (fingers and toes), 
sensations of numbness, coldness, or tiredness, and occasionally pains after exertion. 
These sjunptoms indicate that the circulation has not been fully restored, and 
might in some cases depend upon small embolisms in the peripheral vessels. 

SPASMOPHILIC DRUGS 

An embolus often produces a spasm in the part of the wall of the vessel 
where it lodges and thus disturbs the circulation still further. For this reason 
Peiser has suggested the use of a spasmolytic substance which would do away with 
the vascular cramp and improve the circulation. Thus intravenous injections of 
Eupaverin have been tried. Denk has recently reported the use of this treatment on 
5 of his own cases of emboli in the extremities and 20 others from the literature, 
as well as 9 cases of p ulm onary emboli. The result must be regarded as remarkable, 
for in the former group 17 were cured, 3 improved, and 5 unimproved, while in 
the latter group 7 survived and 2 died. It would seem to be too early to giv'e a 
final judgement on this method of treatment, but the results are remarkably good. 
In my opinion one should not neglect its use ; but even if such intravenous 
injections can improve the circulation when an embolus is producing grave circula- 
tory dismrbance in one of the extremities, I consider that the embolus should be 
removed ; otherwise one may be forced to do this later, when the prospect of a 
good result is much poorer. We shall indeed have gained a great deal if this 
method decreases the mortahty from large massive embohsm in the pulmonary 
artery. 


CONCLUSION 

An embolus which causes circulatory disturbance of a threatening character 
in the upper or lower extremities ought to be removed by arteriotomy unless there 
are contra-indications present. Moreover, the operation ought to take place as 
soon as possible. The sites chiefly involved in such cases have already been 
mentioned. 

As the embolus suitable for operation is far from rare, it is of importance that 
practising medical men should learn to diagnose it in time, and that they should 
immediately consult a surgeon or send the case to the surgical department of a 
hospital. 
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BILATERAL LOBECTOMY FOR BRONCHIECTASIS 

By IVOR LEWIS 

NORTH MIDDLESEX HOSPITAL, LONDON 


The removal of lungs or lobes of lung with any consistent success is so recent that 
the operative criteria have scarcely taken form, let alone finality. Most thoracic 
surgeons have been inchned to the view that in bronchiectasis the disease should 
be confined to a single lobe, which is usually a lower lobe, if surgical treatment 
is to be undertaken. Or, in the case of the right lung, the middle lobe also, if 
affected, might be removed with the lower. Still more recently a number of 
surgeons in different parts of the world have reported 17 cases of total pneumon- 
ectomy for infective disease involving the whole of a lung. Cases of bilateral 
bronchiectasis involving both lower lobes, however, have been considered to be 
definitely beyond the scope of surgery, and as far as the writer knows the only 
successful case of the kind that has been described is that of Eloesser. Alexander 
also refers to four cases of his where this procedure was proposed, but it is not 
quite clear how many survived. There is no record of any in this country. 
Previous attempts at bilateral lobectomy have usually not been carried to a 
successful issue because the patient is so ill after the first operation ; this seems 
to make the opposite diseased side flare up in a remarkable way. It appears, 
therefore, that an account of a successful case might be of some interest in a field 
of surgery where both the principles and technique are in the formative stage. 

The remarkable advances in the surgery of the lung during the last five 
or six years have been made possible only by the development of radiography to 
its present high pitch, and particularly the introduction of bronchography. A 
decade before, the introduction of opaque media had revolutionized the diagnosis 
of diseases of the alimentary canal ; so, in the twenties, a similar development in 
the case of the respiratory tract added certainty and precision to the diagnosis of 
pulmonary disease. In each case there followed a remarkable sharpening of interest 
and extension in surgical treatment. 

Regarding the alimentary tract, it is already being realized that enthusiasm 
sometimes, as in the case of peptic ulcer, rather outstripped judgement. It is 
possible that the same is now happening in the case of diseases of the lung. But 
it will be many years before it is possible to assess the ultimate value of lobectomy, 
let alone pneumonectomy. 

SPECIAL CONSIDERATIONS 

Radiography. — A careful lipiodol radiograph is an essential pre-requisite to 
any surgical treatment. The exact topography of the disease must be ascertained. 
In the bilateral case here recorded, the first bronchography showed that both lower 
lobes were affected. Subsequent bronchographies were then carried out at intervals 
of a week, doing one lung at a time so as to secure filling of the upper and middle 
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main bronchioles in particular. In this wa}' it is possible to obtain complete and 
unconfusing pictures of right and left bronchial trees separatel}'. 

Vital Capacity. — The considerations which apply to the bilateral case differ 
in several respects from those applying to solitary^ lobectomy or even to total 
pneumonectomy. The cardinal fact in the latter is that the patient is in possession 
of at any rate one healthy lung. The success of the operation depends on the 
adequacy of that lung, not only during the operation, but during those anxious 
days following. Its serious involvement, as by aspiration broncho-pneumonia or 
contralateral pneumothorax, is likely to be fatal. The bilateral case has to rely 
for a time, after the first lobectomy, on a lung part of which is diseased. More- 
over, dining and after the second lobectomy the patient has to rely on the recovered 
upper lobe of the lung first operated on. Problems that arise are thus the vital 
capacity of the particular patient with (a) one lung, (b) one lobe, working, and 
also the very diffi cult problem of the most suitable anesthetic. 

Fortunately the adequacy of the vital capacity under conditions (a) and (b) can 
be determined with fair certainty’- pre-operatively from the patient’s condition under 
preliminar}’ pneumothorax. In the bilateral case, with this end in view, a pre- 
operative pneumothorax down to less than half the lung volume is probably an 
advantage. 

Anaesthesia. — Much thought and ingenuity has been expended by anesthe- 
tists and surgeons on the peculiar problems of anesthesia for major thoracotomies. 
The progress from negative-pressure chamber to positive-pressure endotracheal 
anesthesia, to closed mask, to spinal anesthesia, has corresponded with the increased 
knowledge of the physiologist, and even more with the increased confidence as 
the result of experience of the surgeon. An endotracheal catheter by its trauma 
imdoubtedly increases the liability to tracheobronchitis. Positive-pressure anes- 
thesia must tend to distribute pus and any particulate matter throughout the lungs. 
In unilateral disease the ingenious endobronchial catheters with inflatable cuffs 
may minimize this danger, but obviously cannot help in the bilateral case. Here 
the ideal seems to be a spinal antesthetic. 

The practice of inflating the remaining lobe by positive pressure when closing 
the chest seems to me to be not without danger, as this must force infected material 
to the terminal bronchioles or even infundibula. A much safer method to secure 
early expansion is to empty the pleural cavity of most of its air by means of the 
artificial pneumothorax apparatus before the patient leaves the operating table. 

Whether bilateral lobectomy for bronchiectasis is a sound procedure from a 
pathological point of view must remain a matter for suspended judgement for the 
present, as for that matter must solitary lobectomy and pneumonectomy. Bronchi- 
ectasis is, of course, a progressive disease. Whether it is also a necessarilj* spreading 
disease is not clear. It is known that in the neighbourhood of an abscess of the 
lung the bronchioles after a time become bronchiectatic. It is therefore all too 
probable that healthy bronchioles adjacent to a bronchiectasis likewise gradually 
become involved by the disease. Arrest of the spread can probably be secured 
by the removal of the stagnant focus of infection. 

The Stage of the Disease Suitable for Operation. — Here again the con- 
siderations are rather different from the unilobar case. Accepting the rough 
descriptive stages of dry, septic, and putrid bronchiectasis, it may be said that the 
first is too early and the last too late, as long as the operative hazards remain what 
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they are. In the second group there is probably a considerable number of bilateral 
cases that can be successfully treated by surgery. The main problem is to 
recognize them before they reach the putrid stage and become too toxic and 
emaciated. The most certain way would seem to be to regard patients, 
especially children, with chronic bronchitis, bronchiolitis, or recurrent attacks of 
bronchopneumonia, as probably bronchiectasis and to investigate the matter by 
bronchography. The suspicion is particularly likely to be confimed if there is 
clubbing of the fingers. 


CASE REPORT 

I. R., a tall, fair-haired girl of seventeen, was admitted to the North Middlesex Hospital 
on Dec. 2, 1935, suffering from an exacerbation of a chronic respiratory infection. She had 
a cough, pain in the chest, shortness of breath, a slight temperature, and copious yellow 
sputum, dullness of the left base, with bronchial breathing. This attack soon settled down 
to a chronic state of cough, expectoration 2 to 2^ oz. of pus daily — not offensive — and a 
temperature occasionally rising to 99° but with a pulse round about 90. She had moderate 
clubbing of the fingers. There were always extensive rales over both bases. Weight, 
7 stone 2 lb. on admission. 



Fig. 246. — Bilateral bronchiectasis. Bronchograph taken December, 1935, before operation. 

Previous History. — There was a chest illness at the age of 9 years, for which she was 
three months in another hospital. Since that time she had spent most of her life either in 
hospital, or in a convalescent home in the Isle of Wight “ getting over the chest trouble ”. 

Investigations. — Radiography of the chest showed some fibrosis at the bases. Ltpwdol 
showed marked bronchiectasis of both lower .lobes, cylindrical on both sides, but vith 
saccular areas as well in the right base {Fig. 246). Both lungs were later done separately, 
and as far as could be judged the condition was confined to the lower lobes. 

In the meantime steps were taken to improve the patient’s condition. Postural drainage 
was secured on a Nelson bed, plenty of nourishing food was given, and daily actmotherapy. 
By the end of March she was much stronger and had put on a stone in weight. It was then 
thought that the maximum improvement had probably been obtained, and it was decided 
to attempt ablation of the lower lobes one at a time. She sull brought up 2 to 3 oz. of pus 
a day. The left was clinically the worse side and so was done first. 
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Left artificial pneumothorax was carried out, 1400 c.c. of air being introduced within 
the ten days preceding operation. Extensive basal adhesions could be seen on the X-ray film. 

First Operation : Left Lower Lobe. April 17, 1936. — Anesthetic administered by 
Dr. John Challis — 12-5 c.c. of spinal percaine supplemented with a little gas and oxygen 
with face-piece. During the spinal puncnn-e and throughout the operation the patient was 
carefully kept on her ‘ good ’ side with the thoracic spine arched upwards and the head low. 
The anxsthesia on the operated side reached the clavicle, while the under side was litde 
affected as judged by the respiration. 

A left postero-lateral incision was made in the 6th intercostal space. A quarter of an 
inch of the 6th rib behind the angle was resected. Extensive pleural adhesions were present 
over the lower lobe, more especially to the diaphragm. These were slowly divided, mostly 
by blunt dissection. The pedicle was controlled by Roberts’ tourniquet, and divided rather 
shorter than usual. The stump was swabbed with N.A.B. Forty-day No. 2 catgut was 
used for multiple mattress sutures to occlude vessels and bronchioles. The pleura was over- 
sutured, but not very completely. The chest was then closed : pericostal catguts ; two 
layers of muscle catguts ; skin — six s.w.g. and fine continuous silk. In the tenth intercostal 
space a tube was led to a water-seal drainage system. The operation lasted li hours. 

The condition of the patient after the operation was rather bad for about twelve hours. 
She was pale, with a pulse of 120 and of poor volume. After that she steadily improved. 
The tube had ceased draining by the third day. On the third morning the small remaining 
pneumothorax (500 c.c.) was withdrawn with artificial pneumothorax apparatus through the 
first intercostal space anteriorly. There was very sh'ght surgical emphysema within three 
inches of the wound. 

On the fourth and fifth day there was a transient increase of infection of the right lower 
lobe, with a small area of bronchial breathing and expectoration. The wound healed by 
first intention, and the tube track remained dry after the tube was removed on the 13th day. 

May 7 : Patient was getting up and walking at the end of three weeks and resuming 
actinotherapy and exercise. Expeaoration is now reduced to il oz. a day including postural 
drainage. 

June 2 : Patient now very fit, artificial pneumothorax on second side induced this day 
after two previous unsuccessful attempts due to e.xtensive adhesions. Altogether 2000 c.c. 
air introduced in three amounts. Lung collapsed to about one-third. At the base, owing 
to extensive adhesions, moist sounds can still be heard, while the rest of the lung is silent. 

Second Operation ; Right Loatcr Lobe. June ii. — The anxsthetist again was Dr. 
John Challis — 12 c.c. of percaine were introduced in the third lumbar space. At times during 
operation a little o.xygen was given on a mask, more as a placebo than on account of any 
respiratory distress. 

A long postero-lateral intercostal incision was made. Bleeding points were sealed with 
diathermy. Rib not resected ; exposure quite good enough. Very extensive and thick 
adhesions were present over the whole lower lobe, also a wide one over middle of upper 
lobe. These tvere divided, the worst ones with diathermy. The phrenic adhesions were 
virtually continuous, and the lung had to be laboriously peeled off. A fair amount of bleeding 
took place from a vessel in the diaphragm, which was ligated with a suture. Ligamentum 
latum clamped and divided. Adhesions were even worse in the interlobar fissure, and it 
was only with the greatest difficulty that it could be identified and separated at all. Eventu- 
ally it was separated without any apparent hole into the parenchyma. Roberts’ tourniquet 
was applied to the pedicle, and two-way No. 2 catgut mattress sutures used. Pleural inversion 
followed Avith No. i catgut. N.A.B. was used on the raw pedicle. No positive-pressure 
inflation was used at the end. The chest waU tvas closed — airtight — with pericostal catguts 
and continuous suture for muscles ; for the skin, continuous fine sUk plus four s.w.g. 
was used. An intercostal tube was placed laterally through the tenth space. Before the 
patient left the table 2000 c.c. of air was aspirated from the pleura with artificial pneumo- 
thorax apparatus. The operation lasted i hour 20 minutes. 

The patient’s condition was remarkably good throughout. She was a little ashen but 
never cj-anosed, and the pulse at the end of the operation was only 116 and of quite good 
volume. 

June 13 : Colour now quite pink. No distress. Radiograph shows almost tull expan- 
sion. Breath-sounds coming through well. Other side : no adventitious sounds. Water- 
level oscillation ceased this morning (40 hours after operation) with the coming together of 
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the pleural surfaces. Only a small fluid opacity in costo-phrenic angle. Total drainage of 
bloody fluid since operation — one pint. 

June 14 : Upper lobe fills hemithorax. Some moist sounds under right breast, and 
patient is coughing up a few drachms of thin purulent sputum. 

June 17 ; For last two days patient has had intense pain in abdomen and has been 
awake all night. She refuses to lie down as it makes pain worse. Maximum pain is one inch 
below umbilicus to the right. The intercostal tube was removed. (It was catheter size 
No. 16 and fitted very tightly.) 

June 18 : No pain at aU since removal of tube. General condition has been excellent. 

July 12 : Recovery uneventful except for the intercostal nerve pain. There was never 
any real anxiety over her condition after the second lobectomy. There was a mild infection 
of the tube-track only (temperature never above 100°). She got up on the nineteenth day. 
The wound healed by first intention. There was no surgical emphysema on this occasion. 
Only I drachm expectoration now, and this is mucoid. No appreciable pus. Quite strong. 



Fig. 247. — Bronchograph taken July, 1936, after 
bilateral lobectomy. 


Fig. 248. — Showing position of scars after 
bilateral lobeaomy. 


and takes exercise in the grounds freely without any shormess of breath. Condition on radio- 
graphy with lipiodol is shown in Fig. 247, and the position of the incisions in Fig. 248. 

Sept. 5 : For the last six weeks there has been no phlegm. She is now quite strong 
and is working as a ward maid. 

Pathology. — Each of the removed lobes was greatly contracted and covered with a 
thickened pleura which had been adherent to the chest wall. The fresh specimens had lost 
the pink, aerated look of normal lung, and were of a dark fleshy appearance, although there 
were considerable surface areas still of normal colour. The texture was spongy in these 
pans, but elsewhere solid fibrous areas could be felt. The bronchioles were practically all 
dilated and stood out from the surrounding cut surface ; pus could be squeezed from them. 
A few saccules of pus the size of currants were found, but mostly the bronchiectasis was 
cylindrical. The lung parenchyma was fibrotic around the bronchial tubes. There were 
also tracts of round-celled infiltration and fibrosis extending between neighbouring tubes. 
The mucous membrane was much thickened and the mucous glands hyperplastic. 


SOME POINTS IN TECHNIQUE 

The success of the operations was due, I think, to attention to the following 
points in the technique. 

Great pains were taken to improve the patient’s general state before the operation 
by postural drainage, good food, and actinotherapy. She gained a stone in weight. 
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As for surgical technique^ there is little that is different from the unilateral 
case. The Brunn-Shenstone one-stage operation appears to be steadily gaining 
ground on the two-stage ‘ strangling ’ operations. It commends itself as a cleaner 
surgical proposition, and the mortality of some of the best series, such as that of 
Tudor Edwards and Thomas, compares favourably with the best two-stage mortahty, 
e.g., Alexander’s. The reasons in favour of pre limin ary artificial pneumothorax 
are more cogent than even in the unilateral case. 

In each lobe the pedicle was dealt with by the midtiple mattress suture method 
described by Tudor Edwards. The pleural over-suture, while snug, had no pretence 
to being air-tight in either case, and the security of the pedicle seems to depend 
but htde on this. No fistula occurred on either side. The rib above the incision 
was resected at the angle in the first lobectomy, but not in the second. In both 
cases the approach was entirely adequate, but in the second there was no surgical 
emphysema whatever of the chest wall, owing, no doubt, to the better apposition 
obtained tvith the rib intact. If air passes into the woimd so may infection from 
the pedicle. I have on other occasions observed that better apposition of the 
wound can be obtained if no ribs are divided. 

On both sides water-seal drainage through a low intercostal tube was employed. 
As usual the tube drained for only about forty-eight hours. A ‘ portable ’ radio- 
graph of the chest was taken daily for six days after each operation. The blood 
was grouped in readiness, but no transfusion was needed. 

The thoracic wounds were covered merely by a strip of gauze held in place 
with short lengths of strapping. There is in this way no interference with respira- 
tory' movements after ±e operation. The patient was alternately sitting up and 
lying on one or other side, so as to lessen the chances of hypostatic pneumonia. 

SUMMARY 

1. In addition to the two cases previously described in the hterature, a case 
of successful bilateral lobectomy for bronchiectasis is described. 

2. The limited indications for such a procedure and the special considerations 
in technique and management are discussed. 

3. It is suggested that in the bilateral case reasonably early diagnosis is speci- 
ally important if stugery is to be of help, and all cases of chronic or recurrent 
affections of the lungs, particularly in adolescents, must be regarded as possible 
bronchiectases. 
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EXPERIMENTAL SURGERY 

NERVE GRAFTING 

By F. H. BENTLEY* and MARGARET HILL 

RESEARCH LABORATORIES, ROYAL COLLEGE OF SURGEONS OF ENGLAND 


INTRODUCTION 

It has been shown several times during the last twenty-five years, by experimental 
work in animals, that a nerve-graft will serve to bridge successfully a nerve gap, 
so that, in time, the anatomical and physiological continuity of the nerve is restored. 
When, however, at the time of the Great War, nerve-grafts were used to repair 
peripheral-nerve defects in man, the results were far from satisfactory. A full 
resume of the literature up to 1934 is given by Stookey^ and by Davis and Cleveland,- 
and need not be repeated here. The main feature which emerges from a perusal 
of this voluminous literature is the great diversity of opinion that exists on the 
value of a nerve-graft in peripheral-nerve surgery. 

French surgeons^’ ® believe that a successful result can be obtained, and 
some have gone so far as to use grafts from cadavera and from animals, first storing 
the grafts in alcohol in order to kill the living cellular elements, and have claimed 
successful results with such grafts. The published case records, however, are 
brief, and are unsatisfactory inasmuch as late results are not given, and so many 
contradictory results are recorded that it is not possible to form am exact opinion 
on the value of their procedures. 

English and American surgeons found their results were on the whole poor : 
Stopford® recorded 20 cases of autogenous nerve-grafts, in none of which was there 
evidence of recovery of function. Platt" expressed more or less the same opinion 
as a result of his experiences with 15 cases of nerve-graft plus fascial tubalization, 
and Platt and Bristow® in a comprehensive survey of the subject found the results 
so disappointing that they concluded : “ The attitude of British surgeons towards 
the value of the nerve-graft continues to be one of scepticism.” 

The nerve-graft, therefore, rem.ained condemned until the work of Duel and 
Ballance in 1931.®’ 1° These workers showed, first in monkeys and then in man, that 
recovery of function followed the implantation of a short nerve-graft into a defect 
in the petrous portion of the facial nerve. The protocols of their experiments, and 
the films and pictures of their results, show conclusively that under the conditions 
of their work, recovery of function followed the implantation of a nerve-graft. 

Duel and Ballance, however, were led further by a study of the writings of 
Cajal. Cajal had accepted an observation of Tello,^^ that portions of fresh nerve 
implanted into the cerebral substance were absorbed, whilst pieces of degenerated 
nerve attracted the nerve-fibres of the brain. Tello’s conclusion was that “ the 
empty channels of the degenerated grafts are especially rich in neurotropic 

* Mackenzie Mackinnon Research Fellow (Royal College of Physicians of London and 
Royal College of Surgeons of England). 
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substances, whereas in the normal ner\'e grafted directly, though not entirely absent, 
they are Hberated very tardily Cajal had an equal belief in the neurotropic 
attraction in a piece of degenerating nerve. He writes^- : “ The ideal (nerve) graft 
is the peripheral stump newly taken from an operated animal 8 to 15 days after 
the operation. The newly formed fibres travel through the empty sheaths with 
extraordinary speed, deviations and retrogressions being much diminished.” Duel 
and BaUance, therefore, started to insert pieces of degenerated nerve as grafts, 
and claimed that in such cases recovery' of function was obtained in a quarter to 
half the time taken foUov\'ing the use of fresh grafts.^^' This advantage of 
a degenerated graft over a fresh one was expressed in no imcertain terms, and 
BaUance gave three reasons for the advantage : — 

1. The produas of WaUerian degeneration within the degenerated graft exert 
a neurotropic attraction on the down-growing nerve-fibres (Cajal and TeUo). 

2. As the undisturbed peripheral end of a divided nerve has an intact blood- 
supply, the products of WaUerian degeneration are rapidly removed, leaving the 
neurUemmal tubes empty. If such a piece of nerve is used as a graft, these tubes 
are ready to receive new nerve-fibres immediately'. Whereas a piece of fresh nen’e 
used as a graft obtains a new blood-supply only' slowly', the products of WaUerian 
degeneration are therefore not removed for some time, and form a barrier to the 
down-growth of the new fibres. 

3. During the time taken for the vascularization of the fresh nerve-graft and 
the clearing of the neurUemmal mbes, the fresh graft is “ a foreign body', which 
becomes surrounded in two weeks by young fibrous tissue which blocks the ends 
of the graft, thus forming a barrier to the immediate entrance of axis cylinders : 
much time is required before the axons are able to pierce this cork of young 
fibrous tissue, whereas the axis cylinders can and do enter at once the freshened 
ends of a degenerated graft”. 

It should be noted that there are three conditions impUed in this argmnent : — 

1. That the products of WaUerian degeneration do exert a neurotropic attrac- 
tion on new-growing nerve-fibres. 

2. That the old neurUemmal tubes do persist and aUow new nerve-fibres to 
traverse them, and that the presence of the Upoidal masses — products of WaUerian 
degeneration — ^form a barrier to the down-grov'th of these fibres. 

3. That the fresh nerve-graft provokes a foreign-body' reaction whUst the 
degenerated nerve-graft does not. 

EXPERIMENTS 

In coUaboration with Sir Charles BaUance, experiments were begun at the 
Royal CoUege of Sturgeons eighteen months ago, to investigate more fuUy the use 
and principle of the degenerated nerve-graft, and to try' to deter min e the reason 
for the poor results of nerve-grafting in peripheral-nerve lesions in man. 

METHODS 

I. Nerve-suture Experiments. — ^These experiments were carried out to 
determine whether the rate of recovery of function was influenced in any way by 
the state of degeneration in the peripheral-ner\'e segment. 

The external popliteal nerve of the cat was used throughout the investigation, 
since the resulting paralysis troubles the cat Uttie and there is no tendency to 
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trophic ulceration. Under ether anaesthesia the nerve was exposed in the right 
thigh, and divided at the level of the upper border of the gastrocnemius. Nine 
to twenty-one days later the nerve-ends were re-exposed, freshened, and sutured. 
At this second operation the external pophteal nerve of the left leg was divided at 
the same level and immediately sutured. Fine silk on a fine atraumatic needle was 
employed for suture material and great care was taken to obtain accurate end-to- 
end approximation of the nerve, and to pass the sutures, two at each suture line, 
through the nerve-sheath only. A certain number of days after this operation, 
under chloralose anesthesia, the nerves were exposed on each side proximal to the 
suture lines and stimulated electrically. The presence or absence of movements 
of the exposed peronei and extensor longus digitorum tendons as a result of this 
stimulation was noted, and the cat then killed. 

To avoid aberrant results from spread of current we have not used the faradic 
coil as the source of stimulation, but the discharge from a condenser of small 
capacity. The condensers used have been from o-oo2 to o-oo6 microfarads, charged 
with a 2-volt battery, and the charge, therefore, thrown into the nerve is so very 
small that aberrant results from spread of current are eliminated. 

2. Nerve-graft Experiments. — 

a. Auto-graft. — The external popliteal nerve of the cat was again employed 
as the subject of the experiments, but at a higher level in the thigh than in the 
nerve-suture experiments in order to obtain a more circular compact piece of nerve 
than the ra±er flattened ribbon available below. The graft was taken, under ether 
anaesthesia, from the external popliteal nerve in the thigh, and implanted in a 
corresponding defect in the upper third of the external popliteal nerve of the 
other leg. In some experiments a piece of normal (fresh) nerve was used as a 
graft ; in other experiments the donor external popliteal nerve was first divided 
and allowed to degenerate in situ, and grafts of different numbers of days’ degenera- 
tion were used. The site of implantation of the graft 


was kept as constant as possible, as well as the length 
of the graft — 3 cm., which represents about one quarter 
of the total length of the external popliteal nerve in the 
thigh. We placed great importance on the technique 
and accuracy of suturing and on exact correspondence 
beuveen the size of the cut end of the graft and of the 
recipient nerve. 

A certain number of days after operation, under 
chloralose ansesthesia, the nerve was exposed proximal 
to the graft and stimulated electrically as in the nerve- 
suture experiments. Presence or absence of move- 
ments of the exposed tendons of the peronei and 
extensor longus digitorum as a result of stimulation 
was noted ; the whole length of the nerve was then 
excised from above the graft down to the level of the 



ankle, and the cat killed. The length of nerve was 
pinned out on cork, and fixed in one piece in ammonia- 
alcohol. 


Fig. 249. — Diagram of nerv'C 
segments. 


When fixation was complete, the nerve was taken and divided into segments 
as follows : The site of origin of the motor branch was the fixed point from which 
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measurements were made : from this point lengths of nerve 3-5 cm. in length 
were cut off {Fig. 249). These segments of nerve were stained by Ranson’s silver 
impregnation method, and serially sectioned. In this way we had a record of the 
extent of regeneration along the main trunk of the nerve and its long sensorj' 
branch, and a measurement of the distance of the graft from the motor branch — 
an important point in making comparisons of times of recovery of motor function. 

b. Homeo-graft. — ^The procedure was the same as in the autogenous nerve- 
graft experiments, except that the graft was taken from one cat and implanted 
into a second one. The procedure differed also from the auto-graft experiments 
in that both external popliteal nerves were grafted, a fresh graft being implanted 
into the left nerve and a degenerated graft into the right. 

RESULTS 

I. Nerve-suture Experiments. — In each animal two parallel experiments 
had been carried out. On the one side (the right) the nerve had been divided 
and sutured only after a period of degeneration varying from nine to nineteen 
days. On the other side the nerve had been divided and sutured immediately. 

Table I shows the result of the full series of this expeTunent. It will be seen 
that 42 or more days after operation (Cats 1-7) motor function was equally 
present on the two sides ; that after 35 days {Cat 8) motor recovery had occurred 
on both sides, although on the right — previously degenerated — side both extensor 
longus digitorum and the peronei contracted, while on the left contraction of the 
extensor only was observed; and that 28 days or less after operation {Cats 9-1 1) 
recovery of motor function had not occurred on either side. 


Table I. — Results of Nerve-suture Experiments 


No OF 

Cat 

Number of 
Days* 

Degeneration 

OF Right 
Ner\’E before 
Suture 

Number of Days 
BETX^-EEN Nerve- 
suture Operations 
ANT) Subsequent 
Exposure and 
Stimulation 

Movements of Extensor and Peronti 
Tent)ons on Ner\t Stimulation 

Right Side 
(preljminar> 
degeneration) 

Left Side 
(immediate 
suture) 

I 

9 

112 



2 

II 

103 

— 

— 

3 

13 

89 

complete absence 

— 




of regeneranon 


4 

9 

76 

— 

— 

5 

14 

62 

_ 

— 

6 

10 

53 

+ 

— 

7 

15 

42 

i 

— 

8 

13 

35 

— 


9 

14 

28 

— 

— 

10 

12 

22 

— 

— 

II 

19 

15 

— 

— 


* Onl> extensor longus digitonim Ko peronei response. 


The difference bettveen the regenerative processes on the two sides was there- 
fore very slight, and not sufiBcient to suggest any effective increase in neurotropic 
attraction in the previously degenerated nerve. One would not therefore expect 
any difference in neurotropic attraction between a fresh and a degenerated nerve- 
graft, unless the onset of WaUerian degeneration is delayed in an isolated piece of 
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nerv'e (fresh graft) or the products of this degeneration in the isolated nem 
differ in some way from those in a nerve degenerating in situ. We have evidence, 
however, to show that Wallerian degeneraaon is in thirteen days as advanced in 
the one as in the other. 

Expeiiment . — The right external popliteal nerve of a cat was divided high up 
in the thigh, taking care not to strip the nerve from its bed. At the same opera- 
tion 3 cm. of the left external popliteal nerve in the thigh was excised and laid in 
an intermuscular plane. Thirteen days later a portion of the degenerated nerve 
from the right side and the isolated piece of nerve from the left side were removed, 
fixed, and stained by Ranson’s method, and sectioned. In the piece of nerve 
degenerated m situ and in the isolated piece of nerve, Wallerian degeneration had 
reached an advanced stage {Figs. 250, 251). In both, the axis cylinders were 
fragmented and the thickened neurilemmal tubes filled with lipoidal masses. The 



Fig 250 — Longitudinal section of peripheral end Fig 251 — Longitudinal seaion of isolated piece 

of nerve divided in situ, after 13 days Note extent of nerve, after 13 days Note extent of Wallerian 
ofWallenan degeneration, and compare with F/g 251 degeneration, and compare with Fig 250 (/ 135) 

( 135) 

appearances in the two are quite comparable except that absorption of the products 
of Wallerian degeneration is more advanced in the piece of nerve degenerated 
in situ (and therefore with an intact blood-supply) than in the isolated piece of 
nerve. Vascularization of the isolated piece of nerve, however, has begun, and 
capillaries have already penetrated into the outer parts of the nerve, so that 
absorption of the products of Wallerian degeneration is occurring in those parts. 
It does not appear, therefore, that after 13 days the state of Wallerian degen- 
eration differs very much in an isolated piece of nerve and in a nerve 
degenerated in situ. 

We have concluded from these experiments that preliminary degeneration does 
not in Itself fadhtate subsequent axonal growth, and that any advantage from 
possible neurotropic attraction in the degenerated graft can be disregarded. It 
should be mentioned here that there is in addition evidence from the work of 



EXPERIMENTAL SURGERY 


373 


Weiss^® that neurotropic attraction plays no part in the growth of nen-e axons, 
and that the factors responsible for directing growing axons along a nerve are 
physical and not chemical. 

If, then, any superiority of the degenerated graft exists, it must depend on 
the two other factors described by Duel and Ballance — namely, the blocking of 
the ftesh nert^e-graft by unabsorbed products of Wallerian degeneration or by the 
connective-tissue reaction that the fresh graft provokes. 

2. Nerve-graft Experiments. — 

a. Auto-graft. — ^Fresh nerve-grafts had been inserted in 5 cats and degener- 
ated grafts in a similar number. Since the upper end of the graft was about 
6 cm. proximal to the site of division and suture in the nerve-suture experiments, 
we did not anticipate recover}' of motor function in the grafting experiments for 
some twenty to thirty' days more than the 35 days taken after neiv'e-suture. 
Accordingly we did not commence to stimulate the nerve tmtil 57 days after 
operation. As motor recovery was fotmd in some instances at that time it may 
be that the earliest stages of recover}' were missed, for an experiment that showed 
such a recovery on the 57th day might have shov'n recover}' a few days earlier. 
The purpose of the serial sections of the whole length of nerve, however, 
was to prot'ide a record of the extent of regeneration, and in comparing the 
results of fresh and degenerated ner\'e-grafts we have based our opinion on 
the extent of nerve regeneration shown in the preparations, as well as on the 
results of stimulation. 

The distance from the pro xim al suture line to the farthest point that new 
axonal growth could be traced was measured in each case. The figure is not 
accurate to more than i cm. or so, since the thin ter min al portions of the nerve 
stained unequally, and it was diflScult at times to be certain whether nerve-fibres 
were present in the end segment or not. There can be Httle significance, how- 
ever, in a small diflference in the extent of nerve-axon grow'th in tv'o cases, since 
variations in rate of growth and in accuracy of approximation and in scar-tissue 
formation at the suture lines will readily cause differences in the regenerative 
processes, and it is only a large difference in these processes, such as the one 
described by Duel and Ballance, that can be of significance in a comparison 
of this kind. 

Table II gives the results of the experiments. It will be seen that Cat i 
(yS-day fresh-graft experiment) is to be compared with Cat 6 (57-day degenerated- 
graft experiment). It appeared at first that here was an advantage of the degener- 
ated graft over the fresh, since there was recovery of motor ftmction in the former 
and not in the latter ; but measurement showed that the degenerated graft had 
been inserted 0-5 cm. more peripherally than the fresh, and that the actual distance 
the axons had grown in the two cases was the same (15-5 and i6-o cm.). 

Cat 2 (61-day fresh-graft experiment) and Cat 8 (59-day degenerated-graft 
experiment) are comparable. In the fresh-graft experiment there was a small 
muscular contraction, indicating that relatively few axons had reached the muscle, 
and new nert'e-fibres could be traced 15-5 cm. along the nerve. In the degenerated- 
graft experiment there was also a small muscular contraction, and the distance of 
new fibre growth was 17-0 cm. The grafts in these two experiments had been 
inserted at a similar height in the thigh (10 cm. above the motor branch in each 
case), and the comparison is therefore just. 
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Table II. — Results of Auto-graft Experiments 



1 

1 

Number of 

Movements of 

Distance 

Total 
Distance 
NE^^' Axons 


Number of 

Days between 

Extensor 

from 

No. OF 

Days 

Operation and 1 

Tendons 

Proximal End 

Cat 

Degeneration i 

Subsequent 

AS Result of 

OF CfRAFT TO 

OF Graft 

1 

Exposure and 

Nerve 

Motor 

Ha\ e 

Grown 


Stimulation 

Stimulation 

Branch j 

1 

1 

Fresh-nerve Graft 



cm. 

cm. 

I 

— 

58 

— 

10-5 

i6-o 

2 

— 

61 

“h 

10*0 

15-5 




(very slight) 


3 

— 

64 

-k 

, 8-8 

17-5 

4 

— 

73 

+ 

8-5 

ITS 

5 

— 

88 

+ 

90 

18-5 

Degenerated-nerve Graft 




6 

! 15 

57 


100 

15-5 

7 

17 

58 

died before 
stimulation 

10-5 

14*0 

8 

17 

59 

-J- 

10*0 

17*0 




(very slight) 



9 

14 

60 


10-5 

l 6 -o 





8-8 

(but very 
few fibres) 

10 

14 

1 

73 

1 

-1- 

17-0 


Cat 3 (64-day fresh-graft experiment) is to be compared with Cat 9 (60-day 
degenerated-graft experiment). Motor recovery had occurred in the former but 
not in the latter, but it must be noted tliat the fresh graft was situated 17 cm. 
more peripherally than the degenerated graft. Nerve-axons had, however, grown 
a greater distance in the fresh-graft experiment than in the degenerated one. 

Thus in the three fresh-graft experiments stimulated about the sixtieth day 
after operation (Cats i, 2, and 3), there was recovery of motor function in two, 
and the average distance the nerve-fibres had grown was about 16 cm. In the 
three corresponding degenerated-graft cases there was recovery of motor function 
in two, and the average length of new axonal growth was also about 16 cm. 

At 73 days motor activity was present in both types of experiment (Cats 4 
and 10), and in each nerve-fibres could be traced about 17 cm. 

We have thus not found any obvious difference in the time taken for recovery 
of motor function or in the distance that the new axons have grown in a given time 
between the fresh- and degenerated-nerve-graft experiments. It was possible, 
moreover, to obtain further comparison from the sections of the grafts and nerves 
at different levels. 

At the 60-day period botli types of grafts were packed with nerve fibres, and 
in no case was there any obvious diminution in the number of fibres in one 
graft compared with the others (Figs. 252, 253). The age of the fibres as judged 
histologically was also much the same. In nerve-regeneration preparations the 
older of the new axons are thick and stain brown, while the young, more recently 
grown, fibres are finer and stain dark black. In the 6 experiments examined around 
the 60-day period the proportion of thick and fine fibres was very comparable in the 
two types of graft, and it was evident that a preponderance of the thicker, older 
fibres did not belong to either fresh or degenerated grafts (Figs. 254, 255). 
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The number of fibres seen in segments of nerve remote from the graft (e.g., 
segment 3, or A, in Fig. 249) also afforded a good basis of comparison of the extent 



Fig 252.— Longitudinal section of fresh auto- Fig. 253.— Longitudinal section of degmerated 

graft, 58 days after operauon (Cat 1). FuU width of auto-graft, 59 days after operauon (Cal 8). Full width 
graft. Note presence ofnerve-fibres, and compare with of graft. Note presence of nerve-fibres, and compare 
Fig. 253. ( X 28 ) with Fig. 2^2. ( ^ 28 ) 



Fig. 254 — Higher magnification of graft shown m Fig. 255 — Higher magnification of graft shown m 

Ftg. 252. Note proportion of thick and fine fibres, and Fig. 253. Note proporuon of thick and fine fibres, and 
compare with Ftg. 255. ( 135) compare with Ftg. 254 (/ 135.) 


of regeneration, and on this basis the extent of regeneration in the two series of 
experiments was again found to be indistinguishable. Where equal accuracy of 
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approximation had been obtained at operation very similar numbers of fibres were 
observed in the nerves at equal distances below fresh and degenerated grafts 
(Figs. 256, 257). 



Fig 256 — Longitudinal section of nene 6 cm. 
distal to fresh auto-graft« 58 days after operation 
(Carl) Full \ndth of nerve. Note presence of nerve- 
fibre’s, and compare with Fig. 257. ( 135) 



Fig. 257. — Longitudinal seaion of nerve 6 cm 
distal to degenerated auto-graft, 59 days after opera- 
tion (Cat 8). Full width of nerve. Note presence of 
nerve-fibres, and compare with Fig 256 (^ 135) 



Fig 258 — Longitudinal section of peripheral end of nerve divided in situ, after 13 days. 
Note new ner\’e-fibres I>ing between old neurilemmal tubes, (y 320.) 


Observations on the histological preparations therefore confirmed the similarity 
of the regenerative processes in the two types of experiment. 
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Fig. 259 — Longitudinal secuon of proximal suture 
line of fresh auto-graft experiment, 58 days after 
operation {Cat 1). Full tsidth of anastomosis Note 
amount of scar produang dev lations of the nerv e-fibres, 
and compare with 260, 261, and 262 A, Proximal 
ner\e entering the anastomosis S, Suture, marginally 
placed. ( / 28 ) 



Fig 261 — Longitudmal section of proximal suture 
line of degenerated auto-graft experiment, 60 days 
after operation {Cat 9) FuU width of anastomosis. 
Note amount of scar produang deviations of the nerve- 
fibres, and compare with Figs. 259, 260, and 262. A, 
Proximal nerve entering the anastomosis. ^ / 28 ) 



Fig 260 — Longitudinal section of proximal suture 
Ime of fresh auto-grafi experiment, 64 days after 
operation {Cat 3) Full width of anastomosis. Note 
amount of scar produang deviations of the nerve-fibre®, 
and compare with Figs. 259, 261, and 262 A, Proximal 
nerve entering the anastomosis , S, Suture, marginally 
placed. ( / 28 ) 



Fig 262. — Longitudmal seaion of proximal suture 
line of degenerated auto-graft experiment, 57 days 
after operation (Cat 6). Full width of anastomosis. 
Note amount of scar produang deviations of the 
nerve-fibres, and compare WTth 259, 260, and 261. 
A, Proximal nerve entering the anastomosis. (/ 28) 
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It is of interest to consider here the two remaining theoretical conceptions 
on which Duel and Ballance had explained their results. 

Obstruction of the Neurilemmal Tubes of the Fresh Graft by Unabsorbed Products 
of WaUerian Degeneration. — This argument implies that the old neurilemmal tubes 
remain patent and that aU the new nerve-fibres traverse these tubes. This concep- 
tion is not borne out in our studies. New axons certainly grow along a graft in 
lines parallel to those of the old fibres, so that when growth is complete the graft 
is occupied by fibres running vertically and orderly from one end of the graft to 
the other {see Figs. 252-255). What provides the directing scaffolding is not 
certainly known. Weiss considers it to be the pattern of the colloidal ground 
substance of the nerve, and it is therefore of significance to note that new fibres 
may he between the sheaths of the old neurilemmal tubes as well as inside 
them {Fig. 258). These fibres at least cannot be obstructed by the incompletely 
absorbed hpoidal products of WaUerian degeneration within the tubes ; and, 
although we have not made special preparations to study this point, it does not 
appear reasonable that a fibre that can grow across a connective-tissue scar barrier 
at the suture lines, wiU find any obstruction in an intermittent hpoidal coUection 
in the graft. 

It is of significance also that SpeideF’j has shown that the myehn and 
neurilemma sheaths of a new nerve-fibre develop from ceUs in the growth-bud of 
the fibre itself, both sheaths thus being formed anew in regeneration. 

Blocking of the Ends of the Fresh Graft by Fibrous-Tissue Reaction. — If any 
reaction took place it would be apparent in the sections of the sutture lines between 
graft and nerve. It is obvious, however, in our preparations that there is no 
constant increase in the amount of fibrous tissue at the suture hnes of the fresh 
graft compared with the degenerated graft {Figs. 259-262). Variations in the 
amount of scar between one experiment and another exist, but the differences 
appear to depend on variations in accuracy of approximation of the ends of the 
graft and nerve, and where accurate approximation was obtained the amount of 
scar at the sutyre fine was much the same in the two types of experiment. 

We have been impressed in our experiments by the influence that scar forma- 
tion at the suture lines has on the passage of nerve-fibres into the distal segment 
of nerve. We said above that at operation we placed great importance on the 
technique and accuracy of suturing, aiming to pass the sutures — one on either side — 
through the sheath only of the nerve and graft and to approximate the cut ends 
of the graft to the nerve snugly and smoothly. Histological sections subsequentiy 
prepared show that we have not always been completely successful in this, and 
that the effect of even a small inaccuracy in approximation, or of invasion of the 
nerve or graft by the suture, is the production of scar tissue at the suture Une, 
which varies in amount according to the degree of inaccuracy or invasion. 

Fig. 263 represents the proximal suture line between the nerve and a 15 days’ 
degenerated graft six days after operation, before scar tissue has begun to form. 
The sutures are marginally placed, and the graft is approximated to the nerve 
accurately and without distortion. This we look upon as the ideal operative result, 
and is what we aimed at — though not always successfully. Where satisfactory 
approximation was obtained, the amount of scar occurring 60 to 70 days later was 
small, and comparatively httle obstruction to the downgrowth of nerve-fibres was 
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produced (see Figs. 259-262), so that in the nerve distal to the graft large numbers 
of axons were present (Figs. 256, 257), showing that the grafts had functioned 
efficiently. 

Where, however, satisfactory approximation had not been obtained, a large 
scar resulted 60 to 70 days after operation. Fig. 264, prepared from the lower 
suture line of a 14-day degenerated-nerve-graft experiment 60 days after operation 
(Cat 9), shows such a result. In this experiment, the graft at operation was taken 
from a lower level in the left thigh than usual, and was foimd to be diUded inside 
the sheath, at its lower end, into two branches. It was very” difficult to approximate 
these two divisions accurately and smoothly to the end of the nen-e, and althouah 
at the end of the operation the suturing did not appear too bad, the result 60 days 
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Fig. 263. — Longitudmal secuon of proximal suture line of degenerated auto-graft expenment. 

6 davs after operation. Note accurate approximation with absence of distortion. A, Proximal nerv- 
entenng anastomosis ; S, Suture, marginally' placed. ( x 40 ) 

later was illuminating. A very extensive dense scar had formed in which large 
numbers of axons had become obstruaed and lost, and consequently in the nerve 
below the graft very few fibres were present (Fig. 265) — in marked contrast to the 
condition of the nerve below the graft where scar formation at the suture lines 
had been minimal (see Figs. 256, 257). 

This illustrated weU the effea of scar at the suture lines on the passage of nerve- 
axons, and we have found in all instances where the anastomosis at operation was 
not perfectly satisfactory, and accurate end-to-end approximarion was not obtained, 
that a fibrous scar formed at the suture line, in which large numbers of the growing 
axons became lost. Davis and Qeveland- in a recent commimication have been 
similarly impressed by the obstructive effects of scar formation, particularly at the 
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distal suture line, and in a series of experiments in dogs have practised excision 
of the distal anastomosis and re-suture at a time when the new axons were calculated 
to be at the lower end of the graft : the axons, therefore, had an equal start with 
the connective-tissue growth in the anastomosis and could grow through into the 
nerve before a dense scar had formed. This method resulted in a great increase 
in the number of fibres reaching the distal segment of nerve. 

The value of the procedure must depend on the length of graft employed. 
In our experiments with grafts 3 cm. in length, the amount of scar at the distal 
anastomosis where accurate approximation had been obtained was sufficiently small 
to permit the passage of the growing fibres. With longer grafts, 7 cm. in length, 
as used by Davis and Cleveland, the distal scar has longer time to thicken, contract, 
and form a relatively impassable barrier before the nerve-fibres reach the anasto- 
mosis, so that the procedure recommended by these authors would clearly be of value. 



Fig. 264. — Longitudinal section of distal suture Fig. 265. — Longitudinal section of 

line of degenerated auto-graft experiment, 60 days nerv’e 6 cm. distal to anastomosis shown 

after operation {Cat 9). Note bifurcation of nert'e in Fig. 264. Full width of nerve. Note 

entering anastomosis, and extensive dense scar that has very few fibres present, and compare with 

formed. A, Proximal nerve entering the anastomosis ; Figs. 256 and 257. (x 135.) 

S, Suture, marginally placed, (x 16.) 

The poor clinical results recorded after the war may, we suggest, be explained 
on the basis of scar-tissue formation. In most of those cases the nerve gap was 
bridged by cable grafts — multiple strands of cutaneous nerve, often arranged 
around a catgut strand running between the two ends of the nerve and enclosed 
in a connective-tissue sheath. Our experiences suggest that under such condi- 
tions fibrosis would be so extensive as to prevent any nerve-fibres reaching 
the distal end of the nerve. A certain- amount of scar formation at the anasto- 
mosis is inevitable, but must be kept to a minim u m if a functional result is 
to be obtained, and we suggest that in order to ensure a satisfactory result two 
things are essential : firstly, meticulous care and accuracy of technique in suturing ; 
and secondly, employment of a graft of the same cahbre as the nerve, so that 
accurate approximation of the cut end of the graft and nerve can be obtained. 
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In autogenous nerve-grafting, therefore, we do not confirm Duel and BaUance’s 
results, and find that with equal accuracy of approximation a fresh graft ftmctions 
as efBciendy as a degenerated one, and that Ae deciding factor in obtaining a 
successful result in nert'e-grafting is the amount of scar at the anastomosis. In 
this last factor may lie the explanation of Duel and BaUance’s results. When a 
nerve undergoes WaUerian degeneration in situ for ten to fourteen days, it becomes 
firmer and suffer, and if a graft is taken from such a nerve its cut ends tend to 
remain circular and patent. A piece of fresh nerve, on the other hand, is soft and 
friable, and the cut ends, being of the consistent:}' of butter, tend to become crushed 
and coUapsed. Satisfactory approximation of graft and nerve can therefore be 
obtained more readily with a degenerated graft than vdth a fresh one, and this 
advantage would no doubt be particularly valuable in grafting the facial nerve in 
its bony groove, where the ends of the graft and nerve are simply laid against each 
other and coaptation by sutures is impossible. 

We know from our results that the more accurate the approximation the less 
scar tissue is formed, and that with less scar the growth of nerv'e axons into the 
distal end of the nerve is facUitated, and we suggest this as a possible explanation 
of Duel and BaUance’s findings. 

b. Homeo-graft. — If it is accepted that cable grafts are unsuitable for nerve- 
grafting and that a graft of equal calibre to that of the recipient nerve is necessary, 
then in the case of the limb nerves grafting becomes impracticable unless it is 
shown that a nerve taken from another inditddual can be used as a graft. 

Homeo-graft experiments were carried out in seven cats, in each of which a 
fresh graft was placed in the left external popUteal nerve and a degenerated graft 
in the right. The results are shown in Table III. 

Physiological Findings . — The earUest date at which return of motor function 
was found was 78 days after operation (Cat 15), when motor acrivdty was present 
on both sides. In this experiment, however, the grafts were a Uttle shorter than 
usual — 2. cm. instead of 3 cm. — so that it is likely that return of function would 
have taken rather longer if the graft had been the usual length. 


Table III. — ^RESULTS OF Ho.VtEO-GRAFT E.SPERIMENTS 



VOL. XXIV — NO. 94 


2 , 








382 THE BRITISH JOURNAjl OF SURGERY 



Fig. 266.—LongitudinaI section of fresh homeo- 
graft, 96 days after operation (Cat 17). Full width of 
graft. Note: (1) Great number of fibres within graft; 

Greatly thickened sheath full of distended blood- 
vessels. Compare with Fig. 267. (x 28.) 


Fig. 267. — Longitudinal seaion of fresh auto- 
graft, 88 days after operation (Cat 5). Full width of 
graft. Note: (1) Great number of fibres within graft; 
(2) Thin sheath with few blood-vessels. Compare v,ith 
Fig. 266. (x 28.) 



Fig. 268. — Longitudinal section of nerve 6 cm. 
distal to homeo-graft shown in Fig. 266. Full width 
of nerve. Note presence of ner\’e-fibres, and com- 
pare with Fig. 269. ( / 135.) 


Fig. 269. — Longitudinal section of nerve 6 cm. 
distal to auto-graft shown in Fig. 267. Full width of 
ncrv’e. Note presence of nerve-fibres and compare 
with Fig. 268. (x 135.) 
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At 91 days (Cat 16) there was return of motor actiUty on the side of the fresh 
graft, but not on the side of the degenerated one ; this cat was extremely large, 
and the external popliteal nerves correspondingly long, so that the distance from 
the upper anastomosis to the motor branch was 13-0 cm., and not the cnistomary 
10 cm., on each side, which in part explains the long inter\*al before retium of 
function. It is interesting to note that return of function first occurred on the 
side of the fresh graft. Unfortimately the nerve-axons did not take the silver 
stain, and it is therefore impossible to determine from the histological preparations 
the details and extent of nerve-fibre growth. 

At 96 days (Cat 17) both sides showed return of motor function, so that it is 
evident that a homeo-graft will serve to bridge a 3-cm. nerve gap, although 
it appears that the nerve-fibres take longer to grow through the graft than they 
do through an autogenous one. 



Fig. 270. — Longitudinal seaion of frc^h auto- 
graft, 58 days after operation (Car 1), counter-siamed 
(saJTronm) to show ceOuJar constituents. Note Jeuco- 
cjnes arranged chiefly along the strands of apparently 
struaureless matenal Ijdng beween the new nerve- 
fibres. (/ 135.) 


Fig. 271. — Longitudinal section of fresh auto- 
graft- 88 da>’S after operation (Ccr 5,, counter-stained 
(szffromn) to show cellular constituents Compare 
with iuj. 270, and note: '"1) Absence of leucocvtes 
(2) Absence of structureless strands, 3 ^ Graft 
composed of new fibres plus their cellular «hsa:hs 
(/ 135.) 


Histological Findings . — The histological findings confirm this observation. At 
the 6o-day period nerve-fibres have passed the graft, but the fibres are of a younger 
type than in the corresponding auto-graft, and instead of the total distance of 
new axon growth being about i6 cm. it is only about ii cm. on both fresh and 
degenerated sides. At 96 days, however, large niunbers of fibres have passed 
the graft and are present in considerable numbers in the most distal segments 
examined (ankle level) : there is no obvious difference between the extent of 
regeneration in this experiment and that in the 88-day fresh auto-graft (Figs. 
266-269), so that once the original delay is overcome the final result is much 
the same. 
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The delay is due to the reaction that the homeo-graft evokes, a reaction in 
marked contrast to the moderate changes involving the auto-graft. 

At 59 days an auto-graft is invaded by capillaries and leucocytes. The 
capillaries have grown in from the margin and branch freely within the graft; 
the leucocytes are full of grantdar material and are arranged along the lines of the 
nerve-fibres, and congregate especially in relation to the imabsorbed structureless 
strands lying between the new axons (Fig. 270). 

Except at the suture lines, where scar tissue tends to spread intraneurally a 
short way into ±e graft and nerve, there is no invasion of the graft by connective 
tissue from the sheath or along the capillaries growing in from the margins. 

At 73 days very few of the structureless strands within the graft remain, and 
±e leucocytic invasion is less marked. At 88 days there is very little of the original 



Fig 272 — Longitudinal section of fresh homeo- 


Fig 273 — Longitudinal section of another part 


graft, 59 days after operation (Cat 14), counter-stained of the graft shown in Ftg, 272. Note accumulation 

(saffromn) to show cellular constituents. Note. (1) of leucocyies. (X 135.) 

Imasion of graft by connective-tissue strands from 
the sheath , (2) Accumulation of large numbers of 
leucocytes within the graft. C, Connective-tissue 
strand (X 135) 


structure of the graft to be seen, leucocytes have disappeared almost completely, 
and the graft appears to be composed almost entirely of new fibres, each lying 
\vithin its new cellular sheath (Fig. 271). 

The appearances suggest that the original internal structure of the graft, whilst 
temporarily providing a scaffolding for the new nerve-fibres, is ultimately absorbed 
by leucocjmc activity. 

The homeo-graft, on the other hand, evokes a severe local reaction, as 
would be expected to result from the introduction of a foreign tissue into 
the animal body. Loeb has shown the stages of the reaction of host tissues 
to homeo- and hetero-grafts (other than nerve-grafts), which results in their 
destruction and absorption. These observations have been confirmed by many 
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workers, so that it is at first sight surprising that the introduction of a 
homeo-nerve-graft resulted in restoration of continuity and function of the 
nerve. 

At the exposure of the nerve 40 or more days after operation, the homeo- 
graft was always much more adherent to the surrounding tissues, particularly at 
the suture lines, but also along its length, than in the case of the auto-giaft. 
Sections prepared 60 days after operation show veiy' large numbers of leucoc}-tes 
within the graft, and in places growing into the graft from the sheath strands of 
connective tissue sometimes surrounding a small central blood-vessel. The leuco- 
cytes tend to cluster around these connective-tissue strands, and are large, swollen, 
and packed with granular material (Figs. 272, 273). This reaction is much the 
same in both fresh and degenerated homeo-grafts. 



Fig. 274. — Longitudinal section of fresh homeo-graft 96 days after operation (Car 17), counter- 
stained (saffronin) to show cellular constituents. Note; (1) Reduction in number of leucocytes com- 
pared with 59-day homogenous graft (Ftg. 272 ) ; (2) Absence of invading connective-tissue strands , 

(3) Graft composed of new fibres plus their cellular sheaths. Compare wiih Ftg. 271. ( 135.^ 

In addition, aggregations of large numbers of cells occur particularly at the 
suture lines and under the sheath of the graft. Each aggregation consists of a 
hundred or more round structureless cells ; the appearances are those of collec- 
tions of dead leucocytes, but their localized nature, almost suggesting multiple 
minute abscesses, is hard to explain. 

At 96 days this marked foreign-body reaction is considerably modified (Fig. 274). 
Large numbers of active granular leucocytes are still wit h in the graft, but the 
invading connective-tissue strands have gone ; there is, too, Httle to be seen of 
the original structure of the graft, which appears to be composed entirely 
of nerve-axons each with its new cellular sheath. Apart from the large number of 
leucocytes still within the graft the condition closely resembles that of the 
auto-graft. The aggregations of cells beneath the sheath are stiU present, but 
are becoming organized. 
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It is thus seen that the foreign tissue of the graft is partly absorbed by leuco- 
cytic activity and partly replaced by connective-tissue invasion, but that this 
invasion by fixed tissue cells is in its turn absorbed, and the final structure of the 
graft appears to be made up of a new growth from the proximal end of the nerve, 
as in the case of the auto-graft. 

Although the internal structure of the graft is absorbed in this way, it must 
in its early stages provide the necessary scaflFolding for the new growing fibres ; 
it is obvious, however, that the connective-tissue invasion will hold up their growth, 
and this must in part be responsible for the delay in passage of fibres through 
the homeo-graft compared with the auto-graft. But the delay must also be 
due in part to reaction at the suture lines, where a marked connective-tissue reaction 
takes place which is not absorbed and forms an appreciable scar at the anastomosis. 
This scarring is in considerable excess of that occurring in the auto-graft 
experiments, where good approximation was obtained. In our experiments with 
grafts 3 cm. long, fibres are able to pass into the distal end of the nerve in as great 
numbers as through the auto-graft, although their passage is delayed. With 
a graft three times as long, however, the corresponding increase in length of con- 
nective-tissue-invaded graft through which the fibres must grow, plus the scarring 
at the suture fines, might prove a considerable barrier to nerve-axon growth. We 
must conclude, therefore, that though a homeo-graft will bridge successfully 
a short nerve gap, the fate of the growth of nerve-fibres through a long homeo- 
graft still requires experimental investigation. 

SUMMARY 

1. Nerve-suture and nerve-grafting experiments have been performed in 
the cat. 

2. It is shown that a nerve gap 3 cm. in length can be bridged by a nerve- 
graft so that the anatomical and physiological continuity of the nerve is restored. 

3. The advantages claimed for a degenerated nerve-graft over a fresh graft 
are not confirmed, and it is found that the results after fresh- and degenerated- 
nerve-grafting are indistinguishable. 

4. The reduction of scar tissue at the suture fines is shown to be of the greatest 
importance in obtaining a successful result. 

5. In order to reduce scar tissue to a minimum, two factors are considered to 
be essential : firstly, accuracy of approximation of nerve and graft ; and secondly 
(a corollary of the first), a graft of equal calibre to the recipient nerve. 

6. Nerve gaps 3 cm. in length have been satisfactorily bridged by homeo- 
nerve-grafts, but it is not possible to say whether longer grafts would function as 
efficiently. 

The authors wish to acknowledge their indebtedness to the late Sir Charles 
Ballance, with whom this investigation was begun. Although Sir Charles’s illness 
soon caused him to stop active work, the present authors owe a great deal to the 
stimulus of his enthusiastic and critical mind. They wish also to express their 
thanks to Mr. S. P. Steward, Mr. F. Watson, and the Technical Staff of the Royal 
College of Surgeons Laboratories for their willing and skilful help throughout 
this work. 
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AN EXPERIMENTAL STUDY OF THE RETURN 
OF FUNCTION AFTER TENDON SECTION 

By D. STEWART 

FROM THE DEPARTMENT OF ANATOMY, MANCHESTER UNIVERSITY 


INTRODUCTION 

During recent years the natural processes by which cut tendons are repaired have 
interested a large number of Continental workers, and a considerable literature 
has grown up around this subject. Very little of this work has appeared in the 
English language, and it would therefore seem that the problem has not been 
very closely studied by either British or American workers. Mason and Shearon 
(1932) published a paper on the process of tendon repair in which they included 
an extensive survey of the Continental work. An excellent account of the early work 
was given by Adams (i860) in his book on the reparative processes in human tendons, 
which laid the solid foundations of our knowledge of tendon repair. It is therefore 
not considered necessary in this communication to give a formal review of the 
literature, which would occupy more space than would be justified in a paper 
of this nature. Reference will only be made to those papers which have a direct 
bearing upon the aspeas of the problem which have been investigated in the present 
inquiry. 

The present research arose out of an investigation which the author had 
conducted by means of slow motion cinematography into the alterations which 
occur in the gait after the tendons of various muscles have been cut. In that 
investigation, the author used rabbits, gtiinea-pigs, and cats, and the tendons 
divided were those of the distal region of the hind hmb. Two guinea-pigs, in 
which all the tendons on the posterior aspect of both the hind limbs immediately 
above the ankle had been severed, were kept for several months, when it was dis- 
covered that their gait had practically returned to the normal. The animals were 
killed and post-mortem examinations were made. Macroscopically, it was found 
that the divided tendons had been re-formed, and histological examination revealed 
that the newly formed tissue closely resembled normal tendon tissue in its struc- 
ture. This discovery appeared to justify a special investigation into this aspect 
of tendon repair, and a series of experiments was performed upon three cats 
(Nos. 3, 6, and 7). These experiments form the basis of the present communi- 
cation. The cat was selected as the experimental animal because, being digitigrade, 
section of the muscles of the region of its calf causes much greater alteration in 
its gait than a similar operation on the plantigrade guinea-pig. 

TECHNIQUE 

The animal was ansesthetized and an incision was made, with the usual aseptic 
precautions, along the inner border of the superficial tendons of the foot immediately 
above the heel. The sheath of these tendons was cleaned, opened, and the 
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structures within it exposed. In the cat these structures are two in number — ^the 
tendo Achilhs, formed by the fusion of the tendons of the gastrocnemius and the 
soleus, and the tendon of the large plantaris muscle, which is a separate entity. 
After they had been exposed, about half an inch of each of the tendons was removed 
and the muscle bellies were allowed to retract. It was difScuIt to estimate the 
exact length of the gap between the ends of the tendons after the retraction, but 
it was about f to i in. in length. The deep tendons were next exposed and 
divided. There w'as practically no bleeding during the operation, and after the 
deep tendons had been divided the skin incision was closed with horsehair sutures. 
The operation was then repeated on the other leg. The animals received no 
ftwther treatment, and were merely confined in a large room in which they could 
move about quite freely. There was no sign of sepsis during the recover}* period 
and the wounds healed by first intention. 

CINEMATOGRAPH ANALYSIS 

Before the operations were performed, a i6-mm. cinematograph film was made 
of the normal gait of the animals. A week was allowed to elapse after operation 
to allow the animals to recover from post-operative sttfiBoess, and a further film 
was made. At the end of the second week, the gait of the animals resembled so 
closely that at the preceding week that it appeared to be unnecessary to make 
further pictures at this stage and cinematography was therefore postponed till the 
end of the third week. After this, the films were made at weekly intervals — ^namely, 
at the fourth, fifth, and sixth week. At the end of this period the experiments 
were concluded, by sacrificing the animals. To facilitate the analysis of the varia- 
tions in the gait of the anim als at the different phases of the experiments, the films 
were taken at the rate of 64 frames per second. Therefore, when they were pro- 
jected on the screen, the animals appeared to be walking at a quarter the normal rate. 

In presenting accoimts of research work involving cinematography, authors 
labour under the handicap that the readers are not able to see the actual film and 
may therefore have some difficulty in following the description. To overcome 
this obstacle to a certain extent, I have made a series of outline drawings of the 
hind-quarters of one of the animals by projecting the film on to a roll of paper 
and tracing the position of the limbs in every third frame throughout a complete 
cycle of movement {Fig. 275). 

It is customary to divide the locomotory cycle of a limb into two parts — (i) the 
support stage, when the limb is in contact with the ground and is supporting the 
weight of the animal, and (2) the suspense stage, when the limb is off the grotmd. 

Normal Gait (Fig. 275a). — The normal gait of the cat is definitely digiti- 
grade, and at no part of the support stage does the posterior portion of the foot 
come in contact with the grotmd. At the start of this stage, only the toe region of 
the foot reaches the ground and the heel is well raised from it. As the weight of 
the animal is brought on to the supporting limb, the heel is gradually lowered, 
but is always well above the horizontal. In the latter part of the support stage, 
the heel gradually rises to and beyond the perpendicular. At the start of the 
suspense period, the foot at first inclines still further beyond the perpendicular, 
but very rapidly returns to that position. As it is carried forward in the latter part 
of suspense, the fore-part of the foot becomes raised, and the whole foot comes 
nearer to the horizontal than at any other point in the locomotory c}*cle. 
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Gait One Week after Operation {Fig. 2j<b ). — The animal is now com- 
pletely plantigrade during the greater part of the support period. At the start of 
this stage, the fore-part of the foot may first of all make contact with the ground, 
but if this happens it is immediately followed by the remainder of the foot. On 
the other hand, the whole of the plantar surface of the foot may come to the ground 
at one time. During the greater part of the support period, the whole of the foot 
remains in contact with the ground, and only towards the end of this stage is the 
heel raised from the ground. This raising of the heel appears to be distincdy 
passive, due to the animal being pulled forward by its fore-hmbs with little active 


a 





Fig. 275. — Tracings of gaits of cat from cinematographic films, a, Before operation j b. One week 
after operation ; c, Three weeks after operation ; dy Four weeks after operation ; e. Five weeks after 
operation j /, Six weeks after operation. The tracings start from the right of the figure. 


assistance from the muscles of the leg. The foot is rolled forward and does not 
reach the perpendicular position. The suspense period begins by the foot being 
lifted from the ground by the action of the thigh muscles. It is then carried 
forward, but to a much less extent and less efficiently than in the normal animal. 
In the suspense period the fore-part of the foot is held relatively much higher than 
in the normal animal, so that the toes are at the same height as the heel or may 
even be raised above it. The action of the whole of the hind-quarters region is 
stiff and inefficient. 
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Gait Three Weeks after Operation {Fig. 2 j 5 c).~Alibough the animal is 
still completely plantigrade during the greater part of the support period, the hind- 
limbs move more freely and their muscles are taking a much more active part in 
the movements than they did a week after operation. The limb below the knee 
is now more perpendicular during the earlier stage of support, indicating that it 
is resisting the weight of the animal and is now not passively yielding. During 
suspense, the hind-limb appears actively to assist the carrying forward of the foot, 
and this movement is now more extensive. 

Gait Four Weeks after Operation (Fig. zjsd ). — There is a very marked 
improvement in the gait and the movements of the hind-limbs are much freer. 
At the start of support the fore-part of the foot of the animal makes contact with 
the ground, but the calcaneal region sags very' rapidly and the fully plantigrade 
position is reached. During the latter part of the support period, the heel is raised 
from the ground by muscular action and is not passively' rolled upwards as before. 
At the end of support and the start of suspension, the foot approaches nearer to the 
perpendicular, and when it is carried forward the heel is always higher than the toes. 

Gait Five Weeks after Operation (Fig. 275^). — The gait has now almost 
resumed its normal form. Close observation, however, shows that at the start of 
support more of the anterior portion of the foot is on the ground than in the 
normal animal. Also, as the weight comes on to the foot, the heel approaches 
more closely to the ground than before operation. 

Gait Six Weeks after Operation (Fig. 275/). — The gait appears to be exactly 
similar to that of the normal animal. 

During the period of six weeks that the animals were kept after operation, 
the hind-quarters were examined at frequent intervals. At first there was no 
resistance at the site of operation and the posterior surface of the bone could be 
palpated easily through the skin. Later, there occtirred a steady thickening at the 
site of operation and an increasing resistance to the fingers. Towards the end of 
the period, a definite rounded strand similar to a tendon could be felt. The skin 
was freely movable over this structure. 

The critical stage of these experiments was during the fourth week after 
operation, and it is obvious that at this time sufBcient regeneration had occurred 
to allow the divided muscles to recommence functioning. There is an interesting 
parallel to this result in the work of Gaza, Gerlach, and Gissel (1932), who studied 
the metabolic changes in the regenerating tissue at different stages of tendon 
regeneration. They found that after tendon section, the metabohc activity of the 
tissue uniting the ends of the tendons steadily increased up to 18 days. After 
this it gradually' sank until it reached that of normal tendon. From the results of 
these workers and those of the present research, it would appear that some marked 
change takes place about the third week in the tissue filling the gap between the 
tendons, and it is suggested that this may be the commencing transformation of 
some tissue, resembling granulation tissue, into tendon. This is supported by the 
work of Bloch and Boimet (1929), who found histologically that towards the end 
of the third week the tissue filling the gap began to resemble tendon. 

POST-MORTEM RESULTS 

After six weeks the cats were killed and a post-mortem examination was made. 
For comparison, a similar examination was done on a normal cat (Fig. 276). 
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a b 

Fig. 276. — Dissections of the hind limb of normal cat. a, The skin and fascia have been removed 
and the superficial muscles and tendons cleaned ; 6, As (a), but the gastrocnemius muscle and the tendo 
Achillis have been removed to expose the plantaris muscle and tendon. 



a b 

Fig. 277 . — Experimental Cat 3, six weeks after operation. The dissections are the same as those 
done on the normal cat shov-m in Fig. 276, a and fe, except that only the belly of the gastrocnemius could 
be removed as there is no separate tendo Achillis. Gastrocnemius, plantaris, and soleus have now a 
common tendon. 
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Cat 3. — There is a compiete continuity of structure between the cut ends of the tendon 
of the plantaris. The two heads of the gastrocnemius are markedly shortened and relaxed, 
and their cut ends are attached to the belly of the plantaris. They cannot have been of 
much assistance in raising the heel. The newly formed tendon is directly continuous with 
the plantaris and is proportionately longer than the original tendon. The soleus is also 
attached to the new tendon. The deep flexors have reunited (Fig. 277.) 

Cat 7. — This closely resembles the condition seen in Cat 3. The newly formed tendon 
is, however, less firm and more diffuse. The gait of this animal did not recover so com- 
pletely as Cats 3 and 6 and this was probably due to the condition of the newly formed 
tendon. This less complete recovery can probably be explained by the general condition 
of the animal, which was rather emaciated and suffered from diarrhoea during the whole 
period of experiments. 



a b 

Fig. 278 . — Experimental Cat 6. Similar lo Ftg. 277, a and b. 


Cat 6. — ^This showed a much better anatomical result than was seen in the other anim als. 
The new tendon could be partially divided into two parts, one formed from the gastrocnemius 
and a portion of the plantaris, and the other from the remainder of the plantaris and soleus. 
Although less marked than in the previotis animals, the newlj’ formed tendon was relatively 
longer than the normal and the muscle bellies had shortened. The deep flexors had reunited. 
(Fig. 278.) 

In aU the animals the tendons had definite sheaths within which they were 
freely movable. 

The results of these experiments do not agree with the views of Wehner 
(1923). That investigator states that the abihty of the newly formed tendon to 
function depends upon the position taken up by the joint dining recovery. If this 
is outside the normal pose of the anim al, the regenerated tendon will be too long. 
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On account of this the contractile power of the muscle wiU be diminished and 
there will be functional insufficiency of the tendon. In the present investigationj 
the pose of the limb after the operation was undoubtedly quite different from the 
normal of the cat. This caused a lengthening of the newly formed tendon and 
a shortening of the muscle, which was marked in two of the animals. This, how- 
ever, did not lead to any disabihty, and it must be presumed that the muscle was 
able to function quite satisfactorily in its new position. 

HISTOLOGICAL RESULTS 

The tendons were removed, embedded in ceUoidin, and histological sections 
were prepared stained with htemalum and eosin {Fig. 279). At the same time 



Fig. 279. — Microscopical section of regenerated tendon of cat. 



Fig. 280. — Microscopical section of normal tendon. 


tendons were taken from the same region of a normal cat and similar histological 
preparations were made of these for purposes of comparison (Fig. 280). 



EXPERIMENTAL SURGERY 


395 


The newly formed tissue is very definitely tendinous in appearance micro- 
scopically, but shows several features which distinguish it from the normal tendon. 
The fibres, though tending to be parallel, do not aU run in the same direction, 
and they also differ from the normal as their cotu^e is rather waved instead of being 
in straight lines. This wa\iness is also seen in the direction of the cells, which are 
also much less compressed from side to side than in the normal tendon. Although 
thej”^ are arranged in rows, these are not so clearly defined as in the normal condition, 
neither are the rows so markedly separated from each other by the fibrous bundles, 
which are much narrower in the newly formed tissue. 

These histological findings agree with the results obtained by the great majority 
of workers in this field. It is true that certain investigators, such as Narvi (1931), 
believe that the gap is filled with scar tissue which in no way resembles tendon, 
but such negative conclusions cannot be given much consideration when weighed 
against the large volume of positive evidence that the newly formed tissue is either 
tendon or a tissue which structurally resembles tendon. 



Fig 281. — Regenerated tendon of guinca-pig, four months after operation. 


The present experiments, on account of the shortness of their duration, do 
not materially assist in elucidating this problem as to whether the newly formed 
tissue is true tendon or merely a tissue which has come to resemble tendon on 
account of the strains and stresses to which it is subjected. The histological 
preparations undoubtedly resemble tendon, but, as has already been stated, they 
have definite characters by which they can be differentiated from ordinary tendon. 
It is possible that if the animals had been preserved for a longer period the 
distinguishing features might have disappeared. However, the author can throw 
some further fight on this problem. A guinea-pig which underwent a similar 
operation to that performed upon the cats, was kept alive for four months after 
the operation. It will be observed that regenerated tissue in this animal (Fig. 281) 
resembles normal tendon much more closely than the same tissue in the cats which 
had only been kept alive for a period of six weeks. It would therefore seem 
probable that the tissue which rexmites the ends of the tendons in the course of 
time approximates more and more closely to the structure of normal tendon. 
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SUMMARY AND CONCLUSIONS 

In three cats about half an inch of the tendons of the superficial plantar flexor 
muscles was removed and the tendons of the deep flexors were divided. The 
sheaths were preserved. The animals were allowed to move about freely without 
further treatment. Six weeks after the operation the animals’ gaits had returned 
to normal. Histological preparations were made from the new tissue, and this was 
found to have many of the characteristics of normal tendon. 

I have to thank Professors Raper and Stopford for facilities to carry out this 
work in the Departments of Physiology and Anatomy of Manchester University. 

The cost of this investigation has been met by a grant from the Manchester 
University Medical Research Fund. 
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SHORT NOTES OF RARE OR OBSCURE CASES 

SQUAMOUS-CELL CARCINOMA OF THE RENAL PELVIS 
IN A HORSESHOE KIDNEY 

By W. F. NICHOLSON, ALwchester 

Squamous-cell carcinoma of the kidney is uncommon, but to find it associated with 
horseshoe kidney is sufliciendy rare to justify recording this case. 

The patient was a man of 51, who on admission to the Manchester Royal 
Infirmary gave a histoiy of recurrent attacks of pain in the left iliac fossa, associated 
with htematuria for four months. Cystoscopy revealed blood spurting from the 
left ureteric orifice, and uroselectan radiography suggested the presence of a horse- 
shoe kidney. The latter was confirmed by ascending pyelograms with sodium 
iodide, the radiograph showing dilatation and irregularity of the left renal pelvis 



Fig. 282. — High-power view, showing growth invading kidnej. 


in addition. Apart from culture of Sta. albiis from the urine, the luinary function 
was normal. A diagnosis of neoplasm in the left half of a horseshoe kidne}* was 
made, and in view of the repeated hematuria prompt exploration was advised. 

Air. Graham Bryce explored the abdomen through a left paramedian incision, 
the descending colon being mobilized and reflected towards the m idli n e. The 
left renal pelvis was dilated, and there was hydro-meter down to the level of the 
VOL. XXIV — ^NO. 94 -5 
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isthmus of the horseshoe, where the ureters crossed in front of the renal substance. 
Nephrectomy of the left kidney was performed, the isthmus being divided at the 
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Fig. 283 — Low-power view of renal pelvis, showing ptoliferauon of epithehum in parts and 
degenerauon in other parts 



Fig 284 — Low -power view' showing renal substance invaded by grow'th 

lower pole of the left kidney. On naked-eye examination the left kidney was hydro- 
nephrotic with much fibrosis of the pelvis. No obvious growth could be identified, 
but the whole pelvis was greatly thickened. 
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Microscopical examination showed that this was a squamous-ceU carcinoma 
arising in the pelvis and invading the kidney substance {Figs. 282-284). The patient 
made a good recovery from operation, but died of secondary deposits six months 
later. 

Comment. — In a review of 68 cases of horseshoe kidney, Walters and Priesdey^ 
at the Mayo Clinic described only three tumours, none of them squamous carci- 
noma. Similarly Rathbum- described four neoplasms in 108 cases of horseshoe 
kidney, but none of them was squamous carcinoma. The microscopical sections 
show the lack of ceU-nests which is the feature of squamous carcinoma in this region, 
to which Silverstone^ has recently called attention. The pelvic epithelium has 
proliferated in places, but mostly is degenerate and shows signs of chronic 
pyehtis. Nowhere does it show definite leukoplakia, as Kutzmaim^ and Thomson- 
Walker® have described in association with these growths. 

I am indebted to Mr. Graham Bryce for encouragement and permission to 
publish the case, and to Dr. Loveday for the sections. 
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B. WELCHn INFECTION COMPLICATING CONSERVATIVELY 
TREATED APPENDICEAL ABSCESS 

By STUART GORDON, Toronto 

The following case report is considered to be of sufficient interest to justify 
publication. 

O. B., a farmer aged 50, was admitted to the Toronto General Hospital on 
Oct. 25, 1935. Three days previously he had first complained of abdominal dis- 
comfort. Two days prior to admission, the discomfort shifted to the right lower 
quadrant of the abdomen. He lost his appetite. During the following day he 
became nauseated and vomited. His pain became verj’’ severe and he called his 
doctor at midnight. Examination at 4 a.m. revealed a spare individual who did 
not appear ill. The lower part of the abdo minal wall did not move with inspiration 
and expiration. There was hyperresthesia over the right lower quadrant. The 
right rectus was splinted. A tender mass about the size of a lemon was palpable 
in the region of the CcECum. Rectal examination revealed a tender area high and 
to the right. His temperature was ioi-8° by mouth ; his leucocyte count 20,000. 
The urine was normal. A provisional diagnosis of appendiceal abscess was made 
and conservative treatment decided upon. The patient accordingly was placed in 
Fowler’s position, continuous intravenous saline was started, and an electnc 
cradle was placed over the abdomen. Ice chips only were allowed by mouth ; no 
laxative, no enema, and no sedative. A close watch was kept on the pulse-rate. 

Eight hours later the abdomen was soft and the patient appeared comfortable. 
For the next two days his condition was quite satisfactory. On Oct. 28, following 
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an examination by a medical student, the patient stated he definitely and suddenly 
became worse. His temperature rose to 102°. The abdomen during the next few 
hours became distended, tender wherever examined, and the heart-sounds could be 
detected by auscultation in the lower half of the abdomen. It was believed that 
the abscess had ruptured and that the patient was now suffering from a general 
peritonitis. Four-hourly injections of pituitrin and eserin were ordered. These 
were effectual. By the evening of Oct. 29 his condition had improved considerably. 
The abdominal tenderness had lessened markedly. There was no distension. 
Heart-sounds could no longer be heard over the abdomen. A large pelvic abscess 
was felt on rectal examination. 

The patient was seen at 7 a.m. on the morning of Oct. 30 by the house surgeon. 
He complained of numbness in the right thigh, but examination showed nothing 



Fig. 285. — Radiograph showing extensive gaseous infiltration of the upper part of the thigh. 


abnormal. At 9 a.m. the patient was again seen. False emphysema was noted in 
Scarpa’s triangle. Gas gangrene serum was given intramuscularly. By mid- 
afternoon the thigh was twice its normal size, there were large dark bluish blebs 
along its medial aspect, and gangrenous emphysema was present from inguinal 
ligament to knee. Gas gangrene serum was again administered, this time intra- 
venously, and the patient taken to the anaesthetic room. Under gas-oxygen antes- 
thesia four incisions were made the length of the right thigh. Foul-smelling gas 
hissed and bubbled out behind the scalpel. The adductor muscles were com- 
pletely destroyed, being replaced by a structureless dull-red mass. Foinr rubber 
tubes were pushed for varying distances into the thigh and connected with an 
oxj'gen tank. Cultures were taken. Shortly afterwards the patient died. 
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At post-mortem a large appendiceal abscess was fotmd. The appendix had per- 
forated at its base and extruded a fecolith. A probe was passed without any difficulty 
into the CcEcum. The lower boundary of the abscess was formed by the peritoneum 
overlying the iliacus muscle. An area the size of a shilling had been eroded in 
the peritoneum and fascia overlying the muscle. Bubbles of gas were present in 
the iliacus muscle. It would appear, therefore, that the infection had spread by 
way of the iliacus into the thigh. There was a mild general peritonitis, and a large 
pelvic abscess. The gaseous infiltration in the thigh is shown in Figs. 285, 286. 



Fig. 286. — Showing the mfiltranon of the lower part of the thigh. 

The culture taken at operation revealed B. welchit, as did a culture taken from 
the right thigh at post-mortem. Cultures of the peritoneal cavity and the pelvic 
and appendiceal abscesses grew a streptococcus. 

Summary. — A. case of appendiceal abscess, treated conservatively, which 
resulted in a gas gangrene infection with fatal termination, is reported. It is 
presumed that the organism responsible for the infection spread from cacum to 
abscess, to iliacus muscle, and to thigh. The rariu* of the complication, together 
with the fact that no operative interference had taken place prior to the development 
of the gas bacillus infection, are considered sufficient justification for this 
communication. 
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UMBILICAL FISTULA CAUSED BY A PATENT 
MECKEL’S DIVERTICULUM 

By may RATNAYEKE 

MEDICAL OFFICER IN CHARGE, LADY HAVELOCK AND LADY RIDGEWAY HOSPITAL, COLOMBO 


Cases of persistent Meckel’s diverticulum with external opening are sufficiendy rare 
to warrant publication. 

Meckel’s diverticulum is a persistent remnant of the omphalomesenteric duct. 
It is represented by a mere pouch in most cases ; occasionally it may extend from 
the ileum to the umbilicus, or float free at the distal end. In this case the diver- 



ticulum was patent and produced a fistula discharging liquid 
yellow fecal matter and gas. 

History. — male infant 6 weeks old was admitted to 
the Lady Ridgeway Hospital, Colombo, with a history of 
a discharge of fluid and feculent material through a red 
polypoid protrusion at the umbilicus since the separation 
of the umbilical cord on the tenth day after birth. 

Physical Examination. — The infant is well nourished. 
The stools are normal, one or two a day. The skin around 
the umbilicus is excoriated. At the umbilicus there is 
a protrusion of mucous membrane discharging feculent 
material and gas when the child strains or when the 
abdomen is stroked. The child is breast-fed. Its weight 
is 9 lb. 5i oz. An X-ray examination after injection of 2 c.c. 
of hpiodol through the fistula displayed the track of the 


Fig. 287. — Showing the 
incision encircling the um- 
bilical fistula. 


fistula and the lipiodol outlining the coils of small intestine. 

Operation. — ^The infant was operated on tmder open 
ether anesthesia on Feb. 25, 1936. An incision was made 


around the umbilicus with its mucous protrusion {Fig. 287) and deepened until 


the peritoneum was seen encircling the diverticulmn of gut. In order to deal 


with the diverticulum at its origin, the peritoneum was opened up about an inch 



Fig. 288. — The diverticulum and the loop of gut withdrawn from the abdomen. A, Meckel’s 
diverticulum: B, Umbilicus dissected out: C, Protrusion of mucous membrane; D, Loop of gut; 
E, Incision in parietes. 


and the loop of intestine from which the diverticulum arose was lifted out by 
traction on the diverticulum {Fig. 288). When this was exposed it was found 
to be 3 in. in length, and had the appearance of a normal appendix. The base 
of the diverticulum was clamped, crushed, ligated, and divided, not too close to 
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the gutj in order to avoid narrowing of the gut lumen. The stump was not 
bunedj but two occluding sutures partially covered its stump (Fig. 289). The 



intestine was returned to the abdomen. The opening in the peritonemn was 
closed, the rectus was approximated, and the skin edges were brought together. 

The child made an uneventful recover}', and was discharged cured on the 
twenty-first day. 

AN INACTIVE PARATHYROID TUMOUR 

By GEOFFREY KEYNES 

ASSISTANT SURGEON, ST- EARTHOLO.Mrvv’S HOSPITAL, LONDON 

A LARGE number of examples of enlargement of the parath}’Toid glands have now 
been reported in surgical literature, interest in them being due not to their features 
as tumours in the neck, but solely to their influence on the skeleton through their 
internal secretion. They are indeed scarcely to be regarded as ‘ tumoius ’ in the 
pathological sense, being rather due to enlargement of normal parath}Toid bodies, 
without production of any abnormal tissue. Their structure is that of normal 
parathyToid tissue, and it is very seldom that any swelling can be detected clinic- 
ally in the neck or elsewhere. Usually the presence of the parathyroid enlargement 
is inferred from its endocrine effects, and an exploratory operation is undertaken 
in the neck or mediastinmn to discover its whereabouts. It may be of some 
interest, therefore, to describe a rare condition in which the position is reversed, 
an operation being undertaken to remove a large and clinically palpable para- 
thyroid tumom which had not produced any endocrine effects whatever. 

A female patient, aged 50, was referred to me recently by Dr. Hinds Howell 
for an opinion concerning a tumour in the neck. On the left side of the neck was 
a firm sohd swelling, situated beneath the upper part of the stemomastoid, close 
to, and superficial to, the upper pole of the thyroid gland. It was not easy to feel, 
being mobile and deeply placed. No definite diagnosis could be made, since it 
was producing no symiptoms ; nevertheless removal seemed to be advisable on 
general principles. 

The tumour was easily removed from the upper deep cervical region through 
a high collar incision, and it did not have any ob\tious attachment to the parotid, 
the thyroid, or any of the neighbouring structures. 

The tumour was of irregular shape, of homogeneous consistency, with a whitish 
cut surface, and weighed 18 g. The microscopical section showed a solid cellular 
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structure resembling that of a parathyroid gland. It was, in fact, impossible to 
regard the tumour as being anything but a parathyroid adenoma, and this opinion 
was confirmed by Professor Geoffrey Hadfield, who pointed out, however, that the 
tumom- consisted almost exclusively of the oxyphil cells usually seen in small groups 
in sections of normal parathyroid glands. This fact is demonstrated in the accom- 
panying figure of a typical area made from a colour-photograph taken in Professor 
Hadfield’s laboratory (JFig. 290). 

Radiograms of the patient’s skeleton were taken after the nature of the tumour 
had been established, but no abnormality was discovered. Estimation of her serum 
calcium was not considered worth while, since the level of this would in any case 
have fallen to normal immediately after the removal of an active parathyroid tumour. 



Fig. 290. — Section through tumour, showing solid cellular structure resembling parathyroid gland, 
but consisting almost entirely of oxyphil cells, (x 170.) 

Comment. — This case seems to establish the occasional occurrence of a large 
parathyroid tumour in the neck which is totally inactive as regards its internal 
secretion. Hadfield and Rogers^ have already recorded such a tumour, weighing 
52 g., in a woman of 58 whose skeleton was normal radiologically, and report that 
three others have been described by Hoffheinz.^ Professor Hadfield® has also 
made the suggestion that the lack of secretory activity in the tumour here recorded, 
and perhaps in others, is due to the special character of the cells composing it. He 
informs me that the tumour in his case mentioned above was also composed almost 
entirely of oxyphil cells, this feature probably indicating that they are in a senile 
or inactive phase. The same interpretation is to be put upon the groups of similar 
cells seen in the normal gland. 
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SMALL ANGIOMA OF RENAL CALK 

By H. a. COOKSON 

HON. PATHOLOGIST TO SUNDERLAND ROYAL INTIRALIRY 

A FEW notes on a case of hematuria are given, because the case illustrates how in 
the past it would have been grouped under the heading of ‘ renal hemophilia ’ oi 
‘ essential hematuria 

H. P.j a single woman, aged 36 years, a shop assistant, was admitted to the 
Royal Infirmary, Simderland, on Feb. 5, 1936. She complained of blood in the 
urine for the last four months. The urine is stated to have been bright-red in 
the morning but became brown for the rest of the day. There was no firequency 
and no pain ordinarily, but she had had shght 
pain in the right groin during her periods for 
the last few months. 

For about five years she has vomited dming 
the two days preceding menstruation. Nothing 
was foimd on abdo min al examination, and 
owing to the fact that she was menstruating 
and had tonsillitis she was discharged on 
Feb. 8. 

On Feb. 25 she was re-admitted. The 
bladder was found normal at cystoscopy on 
Feb. 27, but bright-red urine was seen co min g 
from the right ureter and normal tirine from 
the left. The pyelogram was normal on both 
sides. Examination of lueteral catheter speci- 
mens showed normal urine from the left and 
red blood-cells only from the right. The 
catheter specimen of bladder urine was examined 
on Feb. 7, when it was found to have a few 
pus cells in addition to the above. The blood- 
count on March 16 was : hEemoglobin 56 per 
cent, red blood-cells 3,660,000 per c.mm., Uratic deposits 

colour index 0.78, no white-cell abnormahty. fw- t9i — Diasrainmtic vievr of the 

^ . r t pelvis of the kidnej to sho";v the site of the 

Operation was rerused. angionia. 

She was again admitted on April 3. There 
was no hEematuria for two weeks. The urine was examined on April 6, when 
a few pus cells were present, but no pathogenic orgamsms. The right kidney 
was removed on the same day, when the fat over the peUis was seen to be very 
hard and adherent, otherwise the kidney looked normal. She was discharged on 
April 21. 

Report on Kidney. — The kidney as a whole presented no macroscopic abnor- 
mality, but when the renal pelvis was inspected it showed some swelling of the 
mucous membrane, and there was a small tuatic deposit in one of the cahees. When 
this deposit was cleared away there was seen a minute red nodule about the size 
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of a pin’s head and evidence of recent bleeding therefrom (Fig. 291). Micro- 
scopical sections through the nodule showed what appeared to be an angioma 
(Figs. 292, 293). 



Fig. 292.— Microscopical section through the angioma, (x 120.) 



Fig. 293. — -The same, more highly magnified, (x 275.) 

I have to thank Mr. H. Ross, Hon. Surgeon to Sunderland Royal Infirmary, 
under whose care this patient was, for the clinical notes of the case. 
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DIFFUSE CARCINOMATOUS INFILTRATION OF THE 
BONES OF THE FACE AND SKULL SIMULATING 
LEONTIASIS OSSEA 

By robin PILCHER 

FIRST ASSISTANT IN THE SURGICAL UNIT, L’NIVERSTTY COLLEGE HOSPITAL 


WITH NOTES ON THE X-RAY EXAMINATION 
By GWEN HILTON 

ASSISTANT RADIOLOGIST, UNIVERSITY COLLEGE HOSPITAL 

Clinical Notes. — W. S., male, aged 56, was admitted to Utiiversity College 
Hospital on Sept. 12, 1935, complaining of a painful swelling of the right side of 
the face for a year and a purulent discharge from the right nostril for a week. 
There was a historj’’ of treated syphilis since 1904, and in 1913 there were enlarged 
glands in the neck, said to have been tuberculous. There had been several attacks 
of ulceration of the throat, the last in 1922. A year before admission the teeth 
had been extracted, and according to the patient the swelling of the face first 
appeared shortly after this operation. The patient was sent to the Hospital by 
Mr. E. A. Peters, who regarded the condition as “ malignant infiltration super- 
imposed on syphilitic scarring”. 

The patient’s general condition was poor, and he was in constant pain. The 
appearance of the face is shown in Fig. 294. The cedema of the eyelids was at 
first more extensive, but subsided during the first week in hospital. The skin 
aroimd the right nostril and the right angle of the mouth was anssthetic, but there 
was no facial weakness. The mouth was edentulous. There was intense leuco- 
plakia of all parts of its mucous membrane, the change being most advanced in 
the palate and fauces, which were contracted and imm obile. The concavity of the 
palate was almost obliterated by swelling, and the upper alveolus was uniformly 
expanded. No change was observed in the shape of the lower alveolus. On the 
right posterior end of the upper alveolus was a patch of superficial ulceration, but 
elsewhere the surface of the dense white mucous membrane was intact. The right 
side of the nose was blocked, and mucopus was r unnin g from the right nostril and 
down the nasopharynx. In the left posterior triangle two soft glands were palpable, 
and in the right posterior triangle was a small scar. The swelling of the face was 
apparently due partly to oedema of the soft tissues, but there was also enlargement 
of the underlying bone. Some thickening of the skull was palpable in the right 
frontal and temporal regions, the surface of the bone being slightly nodular. 
No clinical evidence of carcinoma was found in the mouth or nose. There 
was a slight secondary anemia, and the Wassermann reaction of the blood was 
positive. 

Anti-sj’philitic treatment was started, and there was an immediate slight 
improvement which was not maintained. A piece of the right upper alveolus 
■was excised for histological examination. The biopsy wound did not heal, but 
took on the appearance of a carcinomatous ulcer. The general condition deterior- 
ated rapidly, and the patient died five weeks after admission. 
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X-RAY Examination (Figs. 295, 296).— Patholo^cal changes are seen in the 
whole of the radiograph of the skull and the mandible, but are most marked in 
the maxillary and malar bones. The lesions in the vault are purely destructive, 
no new bone formation being seen. They appear as irregtilar osteoporotic areas 
scattered throughout the bones, giving the whole a worm-eaten appearance. They 
are chiefly localized in the frontal bones, but they are also present to a less extent 



Fig 294 — Appearance of the patient on admission. 


in the parietal bones and in the squama of the temporal bones. Very few lesions 
are seen in the occipital bones. The inner and outer tables are not thickened any- 
where and have smooth margins except in the frontal bone, where the outer table 
appears to be rarefled in several places. The floor of the anterior fossa is eroded, 
and the boundaries of the sella turcica are barely visible. The frontal, ethmoidal, 
and sphenoidal sinuses are obscured and their margins are impossible to define. 
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The changes in the bones of the face appear to be somewhat different. All 
normal contours have been lost. The bones have been replaced by a shapeless 
mass of spongy appearance with but slight calcification. This is so lacking in 
density that an antero-posterior view almost suggests that the lower part of the 
front of the skull is missing. The cervical spine is clearly visible through it. No 
indication of the position of the maxillary antra can be detected. The orbital 
foss£ are partially filled with the structureless material. 

Osteoporotic areas are present in both mandibles, particularly in the ascend- 
ing rami. 

The total appearances in the vault resemble those of metastatic carcinoma, 
but the appearances in the face bones, which are the dominating features of the 



Fig. 295. — Radiograph of the skull and mandible. Fig. 296 — Radiograph of the s^nU and 

lateral vitw. mandible, antero-ponenor vie;v 


radiograph, are similar to those described by various authors as one of the types 
of leontiasis ossia. 

Post-mortem Examination. — A complete post-mortem examination was made, 
and no evidence of malignant disease except that in the mouth and the bones of 
the face and skull was found. The ulcer in the mouth had extended, and involved 
the right half of the palate. The upper alveolus, especially on the right side, was 
thickened and softened. A piece of the right maxilla including the alveolus and 
the floor of the antnun was easily cut out with a knife. There appeared to be no 
infiltration of the soft tissues of the cheek, and the cavity of the antrum was not 
obliterated. When the scalp was turned down it was again noted that the soft 
tissues were free of macroscopic signs of growth. The surface of the skull in the 
right frontal and temporal regions was nodular. The right orbit was explored 
and no growth was found in it. There were thickening and softening of the great 



410 


THE BRITISH JOURNAL OF SURGERY 



Fig. 297. — Tviicroscopical section of maxilla. Epithelial pearls in fibrous stroma. 
In other parts of this section the stroma is scanty. (X 84.) 



Fig. 298. — Microscopical section of frontal bone. Islets of carcinoma surrounded 
by fibrous tissue, (x 84.) 
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wing of the sphenoid, but it could not be cut as easily as the maxilla. In addition 
to the m axill a, pieces of bone were removed for histological examination &om the 
right sphenoid, temporal, and frontal bones. The striking feature of the malignant 
process was its apparent localization to bone. 

Histology . — The appearances of the biopsy and post-mortem specimens are 
similar. In all of them there is invasion and destruction of bone by well-differ- 
entiated squamous carcinoma with cell-nest formation. Where the growth has 
invaded the bone there is a fihrous-tissue reaction and some new bone formation 
{Figs. 297, 298). Except in the m axill a the fibrous tissue is in excess of the 
carcinoma, but in none of the sections examined was fibrous-tissue replacement 
of bone foimd without carcinoma. The part of the antrum included in the section 
of maxilla has a normal columnar epithelial lining. 

Comment. — On admission this was thought to be a case of leontiasis ossea. 
Carcinoma was not suspected until biopsy was performed. The site of origin of 
the carcinoma was not discovered, but was probably one of the tooth sockets of the 
upper jaw. Before the biopsy there was nothing in the mouth to suggest carcinoma, 
and at post-mortem the cavity of the antrum was not obliterated and its linin g 
was found to be normal columnar epithelium. When the result of the biopsy 
was known there was stiU douht as to the nature of the difiuse change seen in the 
radiographs. It was thought that there might be two conditions present, carcinoma 
and osteitis fibrosa, but no evidence of the latter was found post mortem. The 
unusual feature of the case is the local spread of carcinoma in the bones rather 
than in the soft tissues, which showed no macroscopic involvement at post-mortem. 


EXTREME BENIGN ENLARGEMENT 
OF THE PROSTATE 

By J. McFADZE-AN 

HONOR.\RY SURGEOS, .MORECA.MBE AND HEYSHA.\I HOSPITAI. 

AlvD W. E. COOKE 

P.ATHOLOGIST, ROYAL INPIRALARY, WIG.AN 

From time to time prostatic tumours are reported on account of their size. The 
remarkable dimensions and weight of the prostate in the present case may not 
constitute a record, but it is unique in our experience and in the experience of 
many sturgeons and pathologists who have seen it. 

The patient, aged 71 3'ears, was admitted to hospital for acute retention of 
mine. An attempt to pass a soft rubber catheter had been made at home but 
had failed on account of excessive haemorrhage. A suprapubic cystostomy was 
performed immediately and a large-bore de Pezzer’s catheter inserted, the bladder 
wall first being pierced with a trocar whose cannula was just large enough to carrj' 
the stretched catheter. The urine was released at the rate of 2 oz. ever}* hour. 
Drainage was continued for a fortnight, when another attempt was made to pass 
a catheter per urethram. This again resulted in copious hcemorrhage. 

The non-protein nitrogen was 35-5 mg. per lOO c.c. of blood. Suprapubic 
prostatectomy was decided upon and performed under a spinal anssthetic. On 
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opening the bladder the prostate was found to occupy almost the whole of the 
cavity. Enucleation was diflBcult on account of the large size of the growth, the 
upper smface of which came in contact with the Icnuckles and prevented the base 
of the gland being reached with the finger. (We may mention that J. McF. has 
exceptionally long fingers.) Finally the gland was removed by a process of frag- 
mentation and with it two horned concretions. The patient made an uneventfbl 
recovery. 

The pieces of gland were weighed immediately after the operation, and turned 
the scale at i lb. 6| oz. The larger pieces were sutured together to obtain a 
photographic record. Some idea of the size will be gained from the photograph 
{Fig. 299), but large portions are missing. The tumour, as seen in the photograph. 



Fig. 299. — Phorograph sho^^ing the larger pieces of the removed prostate sutured together 
to give an indication of the extraordinary size of the tumour. ( x i.) 

after being in 10 per cent formalin for two months, measured 6 in. by 5^ in. by 
4 in. in thickness. Many of the small rounded masses seen in the photograph 
were attached to the main body of the tumour by narrow pedicles and became 
readily detached from it. 

Histology. — All the tissues of the prostate subscribe to the enlargement of 
the gland and although one might be inclined to think the glandular elements 
preponderate and term the condition an adenoma, examination of many sections 
shows increase in the fibrous and muscular elements to an equal extent. Perhaps 
the correct category to place the tumour would be in the simple senile nodular 
hypertrophy class as suggested by Kettle.^ 
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REVIEWS AND NOTICES OF BOOKS 


A Textbook of Surgery. By American Authors. Edited by Frederick Christopher, 

B.S., M.D , F.A.C.S., Associate Professor of Surgery at Northwestern University 

Medical School, etc. Royal 8vo. Pp. 1608 — xix, with 729 illustrations. 1936. 

Philadelphia and London : W. B. Saunders Co. 42s. 

This Textbook of Surgery, in one volmne, is imique inasmuch as the contributors include 
surgeons of the highest distinction in America and each branch of surgery is dealt with by 
a recognized specialist — such names as Adson, Smith-Petersen, Balfour, Judd, and Evarts 
Graham may be mentioned. 

The book is designed for students, and, although it would be rather heavy reading for 
such in the early stages of their careers, it should be of great value both to those just about to 
qualify and to post-graduates. As is natural in such a work there is some inequality in the 
sections : for example, those dealing with the Breast, Thorax, and Abdomen are admirable, 
whereas Tuberculosis of Joints is dealt with very briefly and in a manner which gives little 
help to the student. 

There are valuable sections on Roentgenology and Aseptic Surgical Technic, and on 
such important matters as the management of the surgical diabetic patient and the care of 
patients after operation. 

The volume is beautifully printed in clear type, and the illustrations, which are very 
numerous, are on the whole a dmir able. 

A single volume text-book of this type has been badly needed, and Dr. Christopher’s 
great work should amply fill this want. 


The Operations of Surgery. By R. P. Ro\\x.«sDS, M.S. (Lend.), F.R.C.S., late Stugeon 
to Guy’s Hospital, etc. j and Rehlip Turner, B.Sc., M.S. (Lend.), F.R.C.S., Consulting 
Surgeon to Guy’s Hospital, etc. Eighth edition. Volume I : The Upper Extremity. 
The Head and Neck. The Thorax. The Lower Extremity. The Vertebral Column. 
Royal 8vo. Pp. 1405 -i- x, with 435 illustrations (38 in colour). 1936. London : 
J. & A. Churchill Ltd. 36s. net. 

This book is the direct descendant of Jacobson’s Operations of Surgery, a volume which 
attained a unique place in surgical literature. In its subsequent editions it has maintained 
the characters which led to its high repute. It has always been a reliable guide to the 
younger practising surgeon, informing him what it is possible to achieve under average 
circumstances, warning him of dangers and accidents which lurk unsuspected, and acquainting 
him with the results which in the end may ensue. 

The absolute dependability of the advice in its pages, the freedom from exaggeration, 
the balanced judgement of its presentation, were what made it of such imusual value to the 
junior, and even to the senior, surgeon. Air. Turner, in bringing out this new edition, has 
kept closely to the ideals of its predecessors. Air. R. P. Rowlands, before his death, had 
prepared much material for this edition, but those sections which he left uncompleted have 
been placed in the hands of Air. W. H. Ogilvie, Air. Grant Alassie, and Air. A. R. Thomson, 
whilst the gyntecology has been largely re-written by Air. G. F. Gibbard. Capable as these 
hands are we cannot but be aware of the danger in multiple authorship of the book losing 
some of its distinctive charaaer, in which its real value lies. One hesitates to accept it as 
inevitable that modem specialization should make multiple authorship necessary. How- 
ever, the book does not seem to have stifiered much in this respect in Volume I. It is still 
the safe guide for the jum’or surgeon, pleasantly written and excellently illustrated. All the 
usual operations performed by the general surgeon are well and clearly described, and there 
VOL. xxrv — ^NO. 94 26 
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are accounts of some useful procedures, such as Hey Groves’s method for recurrent disloca- 
tion of the shoulder, which are rarely found elsewhere. A few not very important criticisms 
may be made. In the treatment of trigeminal neuralgia only one route for reaching the 
Gasserian ganglion for injection is mentioned ; there is a long description of removal of the 
ganglion, whilst the usual division of the root is relegated to small print j and no account 
of the intracranial operation of division through the occipital region is given. Facial-accessory 
anastomosis is surely an operation which might have been omitted, and so perhaps is Lane’s 
operation for cleft palate. The description of removal of a part of the lung is poor, 
and we should have liked to see more details given of how to perform Lorenz’s useful 
bifurcation operation. In Fig. 125 the artist has depicted the humerus with the head 
pointing the wrong way. 

We have been led to expect such a high standard, in this book that a reviewer is apt to 
exalt minor blemishes to the position of subjects for serious criticism. There is in reality 
very little matter of the latter nature to be found, and the book remains one of the best 
guides to operative surgery in the English language. The author is to be heartily congratu- 
lated on the publication of this, the eighth and best, edition which has yet appeared. 


Emergency Surgery. By Hamilton Bailey, F.R.C.S., Surgeon, Royal Northern 
Hospital, London, etc. Second edition. Demy 8vo. Pp. 842 -f x, with 812 illustra- 
tions. 1936. Bristol ; John Wright & Sons Ltd. 50s. net. 

The first edition of this text-book was issued in two volumes, the first of which was reviewed 
in this Journal in April, 1931, and the second in April, 1932 ,• in this, the second edition, 
these have been combined into one volume, the total number of pages being increased from 
795 to 842. Certain portions have been re-written and the whole thoroughly revised. Mr. 
Eric Watson-Williams is again responsible for the sections upon the nose, ear, and larynx, 
and upon intracranial suppuration, while Mr. Humphrey Neame deals with the eye and 
orbit. 

The very favourable opinion we expressed of the first edition has been decidedly 
enhanced, and we can recommend this work not only to the ‘ comparatively isolated ’ and 
occasional surgeon for whom, primarily, it was written, but also to others of much wider 
experience. There are such excellent accounts not only of the emergency operations them- 
selves, but of their complications and the best measures of meeting them, that it is obvious 
that the author has had an exceptionally extensive and varied practical acquaintance with the 
surgery of emergencies. 

The book is splendidly illustrated, clearly printed on very good paper, and thoroughly 
indexed. 


Neurological Surgery. By Loyal Davis, M.S., M.D., Ph.D., D.Sc. (Hon.), Professor of 
Surgery and Chairman of the Division of Surgery, Northwestern University Medical 
School, Chicago, Illinois. 5f x 9I in. Pp. 429, with 172 illustrations and 2 plates. 
1936. London: Henry Kimpton. 28s.net. 

The field of neurological surgery has expanded considerably during the last twenty years, 
and yet there is still a feeling amongst some medical men that the surgery of the brain is 
practically useless. It is because of this attitude that Loyal Davis was prompted to write 
this book on neuro-surgery. The book is not written for the neuro-surgeon but for the general 
surgeon who may have to undertake the surgery of the brain ; it will also be of use to the 
general practitioner in convincing him that success often follows surgical operations on 
the central nervous system. 

The first chapter is devoted to a lucid account of the way in which a neurological 
diagnosis may be obtained. Cranio-cerebral injuries are carefully considered, and the 
modem tendency of non-interference, unless there are definite signs, is stressed. The largest 
chapter in the book is devoted to intracranial tumours, and a well-balanced account of the 
various tj^es is given. The illustrations on the whole are excellent, especially the micro- 
photographs. Intracranial abscesses receive scant attention. The spinal cord, the peripheral 
nen'es, and the autonomic nervous system are dealt with in separate chapters. 
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Although the hterature dealing with neurological surgery is becoming volummous. yet 
we feel that there is room for this book, especially for semor students who want a practical 
monograph on the subject. It is a great pity that no bibhography is mcorporated m the book ; 
a few scattered references at the foot of some pages is not quite m keepmg with a monograph 
deahng wuth a special subject. 


Cystoscopy and Urography. By Jas. B. MacalpdvE, F.R.C S., Hon. Surgeon and 

Surgeon m Charge of the Gemto-unnary Department, Salford Royal Hospital, Alanchester. 

Second edition. Large 8vo. Pp. 478 xv, wnth 297 illustrations and 14 coloured 

plates. Bnstol : John Wnght & Sons Ltd. 30s. net. 

The first edition of this book appeared tune years ago : at that time we ventured to predict 
a great success for it as one of the best surgical monographs which have been pubhshed 
durmg the last thirty years. 

The rapidly mcreasmg part played by urography smce the mtroduction of uroselectan 
has mduced the author to alter the tide of his book from Cystoscopy to the present Cystoscopy 
and Urography, and has made it necessary for him to remodel some chapters and to add an 
entuely new section. 

The book is admirably turned out ; it is hght to hold and of convement size ; the 
prmtmg is clear and easy to read; the many illustrations are stncdy releiant to the test, 
and both these and the coloured plates are of real artistic merit. Last, but not least, the 
book is written m such a clear and conase style that it is a pleasure to read, and one feels that 
the author is a master of his subject ; he has not only had an extensive experience but has 
read widely and thought deeply about gemto-urmary surgery. 

The cystoscopic pictures of the bladder are really superb, and them value is much 
mcreased by the simple device of givmg a linear mdicanon m the margm of the direction m 
which the beak of the cjstoscope was pomting ; this is an improvement that will be greatly 
appreciated by all cystoscopists. 

The sections on perurethral prostatectomy, on pelvic resorpnon, and on urography are 
aU excellent, and are good examples of the author’s balanced judgement. 

A new chapter is devoted to the consideranon of that very important subjea — the 
congemtal abnormahties of the kidney and ureter : it is clear and thoroughly up to date, 
the one exception that nught be taken to it is that m the descnpnon of hypoplasia of the 
kidney no mennon is made of the absence of the usual number of papilla ; unless this 
defiaency is taken mto account, the condition is difficult, or impossible, to distmguish from 
atrophy. 

A most mterestmg chapter is devoted to what is often called Schramm’s phenomenon, 
though wrongly accordmg to Macalpme. This is a condition, well recognized fay all cjstos- 
copists, m which the postenor wall of the prostanc urethra and the verumontanum can be 
clearly seen on withdraw mg the cystoscope from the bladder, it is met with m men, and 
IS nearly always assoaated wnth disease of the nervous system. The author has christened 
It ‘ funnel-neck deformity of the bladder ’, and he goes so far as to say that no cystoscopy 
m the male should be considered complete until the cystoscope has been wnthdrawn mto 
the prostatic methra ; this is mdicated even more imperaavely m the presence of signs of 
obstruction to micturition and of trabeculaDon of the bladder. That it is a sign of real 
value is proved by the records of cases m which the discovery of this phenomenon has 
antedated the findmg of other signs of nervous disease. Whilst there can be no doubt of the 
existence of this defoimity, its mechamsm is by no means clear , cystograms taken in such 
cases usually reveal no leakage of urme mto the dilated prostanc urethra, and it has been 
suggested that the weight of the beak of the cystoscope may depress the postenor wall of 
the internal meatus. 

In the secnon on Urography the author makes a suggesnon that may prove of consider- 
able value m the future , mstead of esnmatmg the amount of residual urme bv cathetenzmg 
a case of enlarged prostate, he thinks it would be feasible to do so by takmg a skiagram of the 
bladder after the mjecuon of uroselectan — of course, after the panent has tned to empty 
his bladder. This, if successful, may save much heartburning to the surgeon and may add 
many years to the pauent’s hfe. 
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Another ingenious suggestion is that of giving a spinal ana:sthetic to the patient suffering 
from a stone in the ureter ; this might induce a relaxation of the ureteric muscle analogous 
to the relaxation obtained in cases of intestinal obstruction. 

There is a good index and a delightful absence of misprints ; we warmly recommend this 
monograph to our readers and we offer our congratulations to the author, the artist, and the 
publishers ; they have produced a book which is a credit to British surgery. 


A Handbook of Urology for Students and Practitioners. By Vernon Pennell, M.A., 

M.B., B.Chir. (Cantab.), F.R.C.S. (Eng.), Hon. Surgeon and Surgeon with Charge of 

Urological Department, Addenbrooke’s Hospital, Cambridge ; etc. Cr. 8vo. Pp. 

224 + viii, with 34 illustrations. 1936. London : Cambridge University Press. 7s. 6d. 

In this work the author’s aim is to give a short and concise account of urinary diseases, with 
their method of investigation and treatment. He is a urologist of some experience, for he 
worked with Mr. Canny Ryall at the All Saints’ Hospital, London, and is now in charge of 
the Urological Department at Addenbrooke’s Hospital, Cambridge. 

Mr. PenneU has a light touch and the gift of making his subject interesting ; the sections 
on growths of the bladder and on the treatment of the enlarged prostate are very good, but 
the pleasure derived from reading this book is spoilt by defects which, if minor, are undoubtedly 
too numerous. 

To give a few instances ; in the section on tests of renal efficiency, phenol red is recom- 
mended and stated to be the substance most commonly used for this purpose — though we 
doubt whether this is so, even in the United States where it originated — and yet, after reading 
this, we are astonished to find that this test is never mentioned again ; indeed, whenever a 
test of renal function is indicated, the author invariably uses indigo-carmine. 

In the discussion on the treatment of pyelitis it is said that a ketogenic diet may be 
worthy of a trial, “ although as a rule it is not well borne ” ; with this we agree, but are not 
a little surprised to find that no mention is made of mandeUc acid ; we are still more surprised 
to find, in the appendix of drugs at the end of the book, a prescription for administering this 
new and efficacious drug. 

We consider his assertion that the development of an intestino-vesical fistula is generally 
due to malignant disease to be inaccurate ; nearly fifty years ago Harrison Cripps wrote an 
admirable monograph on this very subject, in which he pointed out that a commoner cause 
was inflammation of the colon ; this has been abundandy confirmed since, and most, if not 
quite all, urologists would agree that the majority of such cases of pneumaturia are due to 
diverticulitis. 

Though Mr. Pennell to some extent disarms criticism by confessing that he is acutely 
conscious of the deficiencies in his book, we feel that he should have taken more care to exclude 
any inaccuracies in a book destined for students. 

Again, we think that no work on urology can be considered up to date which advises 
for the removal of a stone from the lower end of the ureter a curved incision similar to that 
for the extraperitoneal ligature of the common iliac artery i surely, surgeons agree that the 
median subumbilical incision is infinitely preferable — this is not even mentioned. 

The author’s grammar and spelling are sometimes strikingly imconventional, or perhaps 
it would be more charitable to assume that he had no chance of reading over the proof sheets. 
We cannot congratulate him on his coloured plates ; the cystoscopic view of a papilloma 
of the bladder (Fig. 23) is very much below the standard of modem cystoscopic atlases. 


The Principles and Practice of Urology. By Frank Hinman, A.B., M.D., Clinical 
Professor of Urology at the University of California Medical School. Large 8vo. Pp. 
mi, with 513 illustrations. 1935. London and Philadelphia: W. B. Saunders 
Company. 45s. net. 

After skimming over the eleven hundred pages of this vast work (no inconsiderable task : 
it would take many months to read it through as carefully as it deserves), two adjectives rise 
instinctively to the surface,’ they are astounding and encydopcedic. 

Dr. Frank Hinman is well known on this side of the Atlantic for his always interesting 
and often highly original work on several subjects ; to mention only two — his researches on 
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experimental hydronephrosis and renal counterbalance. In addition to this, he gives an 
autobibliography of well over one hundred articles, and it seems to us astounding that he 
has found time to collect all the information set out in this volume. 

The work is encycloptedic, for in it wiU be found not only an account of genito-urinary 
surgery but sections on the anatomy and physiology of the organs concerned, their develop- 
ment and their evolution from the amoeba up to man. In addition to all this, there are full 
accounts of the various methods of examination of these organs. 

The author deserves the greatest credit for his industry, for he has not merely transposed 
the work of others, but he has assimilated this material and made it very definitely his own. 

It is obvious that Dr. Hinman is an indefatigable collector, and this volume must take 
its place in the library of every urologist if only for the numerous and excellent illustrations 
and the many rare and curious cases he has gathered together. 

Naturally, the best sections are those on subjects at which he has worked : pyelovenous 
backflow, hydronephrosis, and renal counterbalance ; the last is particularly convincing, and, 
in our opinion, explains the pessimism of the French urologists as to the effect of plastic 
operations on the ureter on renal function. 

The work has one obv’ious defect : so much attention is devoted to pathology and 
treatment that diagnosis sometimes suffers a partial eclipse. The author has been so anxious 
to make his book include every possible scrap of information available that the effect is 
occasionally rather overwhelming ; one sighs for the clinical pictures drawn by the older 
authors — they were more artistic if less complete. 

We are surprised to find in the article on tuberculosis of the kidney that no mention is 
made of the fact that in the female the genital organs escape infection, in such marked contrast 
to the course of the disease in the male. 

Nor does he refer to the possibility of feeling the thickened, tuberculous ureter through 
the vagina or the rectum ; this is a very valuable physical sign, for it can be deteaed by the 
general practitioner ; we cannot find any reference to this method of diagnosing a stone in 
the lower end of the ureter. 

An even more surprising omission is that of any description of Schramm’s phenomenon 
— funnel-neck deformity of the bladder ; particularly as there is an otherwise excellent discus- 
sion on the pathology of the bladder in diseases of the nervous system. 

We point out these defects in no spirit of hostile criticism but to enable Dr. Hinman 
to rectify them in his second edition, which will surely be called for later. 

Personally, we should omit the diagrams in any future edition ; whilst fully agreeing 
with the author as to the value of diagrams in teaching, we look on them as useful chiefly for 
simplifying a subject ; the diagrams in this volume are so complicated that it is quite 
impossible to understand them. 

We heartily commend this work to our readers, but we consider it suitable only for 
surgeons who wish to keep it for reference j we think that the student and the general 
practitioner would get an altogether erroneous impression from it of the diagnosis of genito- 
urinary diasease. 


La Pratique Chirurgicale Illustree. Fascicule XX. Large 8vo. Pp. 359, with 219 

illustrations. 1936. Paris : G. Doin et Cie. Fr. 70. 

In this volume Victor Pauchet writes on gastrectomy for duodenal ulcer and partial gastrec- 
tomy for large ulcers of the stomach, in association with Gabriel Luquet ; on the cure of 
transverse colostomy by an operation entitled ileo-colo-rectostomy ; and on common duct 
obstruction, in association with Dr. P. L. Gac. 

The remaining articles are by various writers on operations for cleft palate, oesophageal 
diverticula, sublingual cyst, extravasation of urine, cancer of the urethra, cystotomy, and a 
new and ingenious type of Einhom tube designed to prevent rotation in the stomach before 
passage into the duodenum. 

The excellent illustrations of S. Dupret enable the reader to follow the details of the 
operations with only an occasional reference to the text, and the same high standard of the 
previous volumes has been maintained. 

The gastric and duodenal operations here described have been presented in previous 
volumes with minor modifications and leave nothing to be desired. 
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The method described to repair the continuity of the intestinal tract after a colostomy 
on the left side of the transverse colon is very ingenious and tvas described by Pauchet at the 
subsection of Proctology at the Royal Society of Medicine some years ago. In the case here 
described a colostomy had been performed some years before for ulcerative colitiSj which 
had produced an extensive stricture of the descending colon. 

The article on the surgery of the common duct when obstructed is excellent and very 
well illustrated. 

At the end of the volume there is an index relating to the twenty volumes now published. 


Orthopaedic Surgery. By Walter Mercer, M.B., Ch.B., F.R.C.S.(Edin.), F.R.S.(Edin.), 
Assistant Surgeon, Royal Infirmary, Edinburgh, etc. With a Foreword by John Fraser, 
M.C., M.D., Ch.M., F.R.C.S.E., Regius Professor of Chnical Surgery in the University 
of Einburgh. Second edition. Medium 8vo. Pp. 906 + xi, with 408 illustrations. 
1936. London : Edward Arnold & Co. 40s. net. 

The appearance of a second edition of this work within four years of its first publication 
indicates that it has been appreciated, and the enlargement of the volume by two hundred 
pages and the extensive revision shows that the author has been industrious and anxious to 
perfect it and bring it up to date. In this he has been so successful that it may now be 
considered to be one of the most complete general accounts of orthopedic surgery to be 
fotmd in the English language. The book is suitable for students, for those reading for 
higher examinations, and as a work of reference. 


Studies on the Healing of Fractures with Special Reference to the Significance of 
the Vitamin Content of the Diet. By John Hertz, M.D., Assistant Surgeon, 
Department C, Surgical University Hospital, Copenhagen. Super royal 8vo. Pp. 286, 
with 82 illustrations. 1936. Copenhagen : Levin & Mimksgaard. (London : Oxford 
University Press.) Kr. 15. 

Dr. Hertz has made a review of the literature and carried out an extensive series of experiments 
upon animals, testing the effects of deficiency in the various vitamins upon both the inflam- 
matory reaction which follows the trauma immediately and upon the later stages of healing. 

The experiments are well presented and very beautifully illustrated. In one of the 
earlier chapters the author adopts the Hansen-Haggqvist syncytial theory of cellular growth 
in osseous tissues. It is somewhat remarkable that in an otherwise very complete biblio- 
graphy references to these two authors are omitted. 


Treatment of Fractures in General Practice. By W. H. Ogilvie, M.D., M.Ch., 
F.R.C.S. Second edition. F’cap 8vo. In two volumes. Pp. 180 -f- viii, with 37 
illustrations. 1936. London : John Bale, Sons & Danielsson Ltd. 2s. fid. each net. 

One of a series of small monographs giving a compact synopsis of the treatment of fractures. 
The detail is scarcely sufficient to enable the reader to treat any but the simplest fracture 
himself, but it is sufficient for revision by students before examination or for practitioners. 


The Foot. By Norman C. Lake, M.D., M.S. (Lend.), F.R.C.S., Senior Surgeon and 
Lecturer on Surgery, Charing Cross Hospital. Large 8vo. Pp. 330 -f- vii, with 95 
illustrations. 1935. London ; Bailliere, Tindall & Cox. 12s. fid. net. 

Mr. Lake has written an account of the normal foot, its evolution and development, functions, 
and minor variations and abnormalities. He does not include talipes or paralytic deformities, 
and he gives only a very brief account of injuries. In the preface he calls attention to the 
fact that trivial lesions of the feet cause much disability and receive scant attention in medical 
teaching, a complaint that is perhaps less true now that students are obhged to receive 
instruction in orthopedics. But this book certainly serves to fill a gap, and gives much 
information that is useful to the medical student and practitioner. It is also written so as 
to appeal to the chiropodist and masseuse. 

In general the maner is simply expressed though adequate ; but when operative measures 
are mentioned the advice given is apt to be tentative and uncertain, a matter of some import- 
ance in that the general practitioner or the masseuse or chiropodist is left with the feeling 
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that operations on hammer-toes or bunions cannot be safely suggested. Another point of 
criticism is that in a work which deals with the foot largely from the point of view of function, 
one might expect to find more detail of exercises for re-education in proper methods of 
standing and walking. 


Le Cancer (Etudes Anatomo-Cliniques). — By I. Sxoi.^, Docent de la Faculte du 
Medecine de Bucarest; Medecin chef du Laboratoire central d’Anatomie-Patho- 
logique de I’Hopital Brancovan; etc.; and P. STAXCinLESCU, Assistant du Laboratoire 
central d’Anatomie-Pathologique de I’Hopital Brancovan ; etc. With a Preface b}' 
Professor Ch. Lenor.mant. Super royal 8vo. Pp. 322, with 147 illustrations. Paris : 
Masson ez Cie. Fr. 55. 

This book consists of ten short monographs on different forms of cancer in which a study 
has been made of the relations of the clinical symptoms to the anatomical and pathological 
appearances of the tumour material. 


The Life and Works of Charles Barrett Lockwood (1856-1914). By Eric C. O. 

Jewsbury, M.A., B.M., B.Ch. (Oxon.). The Wix Prize Essay, St. Bartholomew’s 

Hospital. 1934. Crown 8vo. Pp. 104 — viii, with 12 illustrations 1936. London: 

H. K. Lewis & Co., Ltd. Cloth, 3s. 6d. net; paper covers, 2S. 6d. net. 

Anybody familiar with the surgical side of Bart’s thirty years ago will recollect what an out- 
standing position Lockwood occupied at that time. The admirable account of his life and 
work, which has been written by Eric Jewsbury, is particularly successful in that it pictures 
the man as we knew him with all his characteristics and eccentricities. 

This little biography has been penned without fear, and it shows very well why so many 
people were repelled by Lockwood, if they did not frankly dislike him. But while this side 
of his character has been justly portrayed, it is made obvious that these charaaeristics were 
merely a cloak for a sensitive and tender nature, very apt to be misunderstood. 

Lockwood was a great worker and writer, and the author has done well to supply in an 
appendix an apt survey of the outstanding publications for which this surgeon was responsible. 
In addition there is a complete bibliography, a list of authorities, the names of those to whom 
he has been indebted for much information, and, as though that were not sufficient, some 
incidental references that have a bearing on the matter in hand. It is seldom indeed that 
a biography so complete and so successful has been presented in such a small compass. 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers^] 

Text-book of Pathology. By Sir Robert Muir, M.A., .M.D., Sc.D., LL.D., F.R.S., 
Professor of Patholo^’, University of Glasgow ; Patholo^st to the V'estem Infirmary, 
Glasgow. Fourth edition. Medium 8vo. Pp. 994 — viii, with 571 illustrations. 1936. 
London : Edward Arnold & Co. 35s. net. 

Appendicitis : When and How to Operate. By W. J. Stew.art McKay, M.B., B.Ch., 
B.Sc., Senior Surgeon, Lewisham Hospital, Sydney. Demy 8vo. Pp. 260 — xii, \%-ith 
16 illustrations. 1936. Sydney : Angus & Robertson Ltd. 12s. 6d. net. 

Die Wirbelgelenke. By Prof. Dr. ALix L.tNGE, Director of the Orthopaidic Clinic, .Munich. 
Second enlarged edition. Large 8vo. Pp. 138 — viii, with 94 illustrations. 1936. 
Stuttgart : Ferdinand Enke. RM. 10. 

Techniques Chirurgicales. By A. Gosset, Chirurgien de la Salpetriere, Professeur de 
Clim'que chirurgicale a la Faculte de Medicine de Paris ; with the collaboration of 
MM. L.-G. Amiot, Ivan Bertrand, Jean Ch-^rrier, P. FuNCK-BRENT.tNO, J. G.^rcli- 
Calderon, Jean Gosset, P. Hauduroy, R. Ledodx-Lebard, R. LEiBona, G. Lcevy', 
P. Petit-Dutaillis, P. Rouche, R. S.auv.age, G. Seille, R. Socp.ault, M. Th.aihei.mep., 
and E. Wallon. Imperial 8vo. Pp. 434 — viii, with 219 illustrations. 1936. Paris : 
Masson et Cie. Paper covers, Fr. 105 ; bound, Fr. 125. 
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The Surgical Technic of Abdominal Operations. By Julius L. Spivack, M.D.j 
A ssistant Professor of Surgery, University of Illinois College of Medicine ; Professor 
of Operative Surgery and Surgical Anatomy, Cook County Graduate School of Medicine ; 
etc. lol X 7i. Pp. 718 + xvi, with 362 illustrations. 1936. Chicago ; S. B. Debour. 

Minor Surgery. By Frederick Christopher, S.B., M.D., F.A.C.S., Associate Professor 
of Surgery at the Northwestern University Medical School, Chicago ; Chief Surgeon 
at the Evanston ( 111 .) Hospital. With a Foreword by Allen B. Kanavel, M.D., F.A.C.S., 
Professor of Surgery at the Northwestern University Medical School. Third edition, 
reset. Large 8vo. Pp. 1030, with 709 illustrations. 1936. London and Philadelphia : 
W. B. Saunders Co. Ltd. 42s. net. 

Vortrage aus der praktischen Chirur^e. Edited by Erich Lexer. Heft 8. Die 
Kurzwellenbehandlung in der Chirurgie. By Dr. Alfons Lob, X-ray Department, 
University Surgical Clinic, Munich. Large royal 8vo. Pp. 68. 1936. Stuttgart : 

Ferdinand Enke. R.M. 3.60. 

The Relief of Pain. A Handbook of Modern Analgesia. By Harold Balme, M.D., 
(Durh.), F.R.C.S. (Eng.), D.P.H. (Lond.), Formerly Professor of Surgery and Dean 
of the School of Medicine, Cheeloo University, China. With an introduction by 
Sir E. Farquhar Buzzard, Bt., K.C.V.O., LL.D.(Man.), M.D. (Oxon.), F.R.C.P. 
Large post 8vo. Pp. 392 -1- xvi. 1936. London : J. & A. Churchill Ltd. 12s.6d.net. 

Recent Advances in Genito-urinary Surgery. By Hamilton Bailey, F.R.C.S. (Eng.), 
Surgeon, Royal Northern Hospital ; Surgeon and Urologist, Essex County Council ; and 
Norman M. Matheson, M.B., F.R.C.S., M.R.C.P., Singeon, Central Aliddlesex County 
Hospital. Large post 8vo. Pp. 213 + viii, with 89 illustrations. 1936. London : 
J. & A. Churchill Ltd. 15s. net. 

Behandlung der Verletzungen und Eiterungen an Fingern und Hand. By Professor 
Dr. M. ZUR Verth, Privatdozent in the University of Hamburg. Second edition. 
5} X 8|. Pp. 164 + viii, with 59 illustrations. 1936. Berlin: Julius Springer. Paper 
covers, RM. 8.70 j bound, RM. 9.60. 

Diseases of the Testicle. By Hamilton Bailey, F.R.C.S., Surgeon, Northern Hospital ; 
Surgeon and Urologist, Essex County Council j etc. Medium 8vo. Pp. 160 + viii, with 
129 illustrations, of which 10 are colotued. 1936. London : H. K. Lewis & Co. Ltd. 
I2S. 6d. net. 

The Patient Looks at the Hospital. By Florence G. Fidler. With a Foreword by 
Joan Malleson, M.B., B.S. Crown 8vo. Pp. 128 -f xii. 1936. London : Robert 
Hale & Co. 2s. 6d. net. 

Paget’s Disease of the Nipple. By Keith Inglis, M.D., Ch.M. (Sydney), Professor of 
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By Sir D’ARCY POWER, London- 


Xn. TWO LIVERPOOL SURGEONS 

n. EDWARD ALANSON, A PIONEER IN HOSPITAL 

SANITATION 

Edward Alanson, Surgeon to the Liverpool Infirmary', was far in advance of his 
time. Overcrowded hospitals, badly situated, and with little or no sanitation, 
had not yet attained the dreadful notoriety to which they were destined. Liver- 
pool Infirmary perhaps would in any case have escaped the appalling mortality 
of some of the other general hospitals, for it was near the sea and the medical students 
were few. Nevertheless, Alanson foresaw the dangers, and made a series of remark- 
able recommendations, which he published in his Practical Observaticms on Atnpu- 
tion and the After-Treatment in 1779. He says : — 

“ The air in which the cure is to be conducted is a point worthy of your greatest 
attention ; if possible the room should be spacious and in an open wholesome 
situation. It is well known that in hospitals which are situated in populous towns 
and much crowded the salutary influence of the air is so altered that compound 
fractures and other important surgical cases prove peculiarly fatal ; and that 
amputations done in the counoy- will be followed almost certainly with a speedy 
cure. The consequent symptoms are trifling, nearly the whole internal surface 
of the wound unites by the first intention ; the suppuration consequently is small 
and as soon as laudable, the secondary union takes place and the whole cure is 
speedily completed. 

“ Many hospitals are so tainted by unwholesome effluHa that they are rather 
a pest than a relief to the objects they contain. 

“ The following regulations are humbh* recommended to the consideration 
of those who have the care of hospitals in want of such attention. 

“ I. No ward should be inhabited for more than the space of four months 
together ; for it is impossible to keep a room healthy, that is constantly crowded 
with diseased people ; the walls should be scraped, whitewashed and every other 
necessary- means used for the purification of the air before the readmission of patients. 

“ 2. The bed-stocks should be made of iron to prevent the lodgement of vermin 
and the more easy absorption of putrid matter. 
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“ 3. The bedding should be more frequently changed than is usually done ; 
and the bed-tick stuffed with chaff, hay, cut straw, or materials of such easy expence 
as to admit of their being frequently changed. 

“ 4. Where a hospital is conveniently situated for the purpose all the patients 
that are able should carry out their bedding and expose it in the open air for several 
hours every day when the weather will permit. 

“ 5. On the days of admission those patients that have inhabited foul ships, 
jails, cellars or garrets, workhouses or other infected places ; or whose clothes are 
dirty or suspected to contain vermin, before they are suffered to appear in the ward, 
should first be stripped and washed in the warm bath, and afterwards clothed with 
proper dresses, provided at the expence of the charity ; by which means the evil 
of importing infection, so detrimental to the salubrity of every hospital, would be 
greatly remedied. 

“ 6. The dresses for the men may consist, chiefly of a clean shirt, jacket and 
trousers ; for the women, a shift, petticoat and bed-gown ; the rest may be sup- 
plied from their own clottog, which will easily admit of being first well cleaned. 

“ 7. The infected clothes should be baked in an oven constructed for the 
purpose ; by which all vermin and infection will be destroyed ; and the clothes 
may be returned clean to the patients, when they are discharged the hospital. 

“8. The patients, when received on the days of admission, should be placed 
in the wards which have been last ventilated and not in those that have been long 
inhabited ; where, it may reasonably be presumed, the air is considerably tainted. 

“ 9. All incurable or infectious cases should be refused admittance j and 
amongst these should be classed old chronic ulcers of the legs, and particularly 
those in which there is a great loss of substance, for these seldom remain long 
healed ; hence most hospitals are so crowded, that the intention of the charity is 
perverted, as the air is rendered unwholesome. 

“ 10. All offensive, gangrenous, or other putrid sores, should be placed in 
distinct rooms provided for that purpose ; and not suffered to taint a whole ward. 

“ II. There should be particular rooms provided for those patients who are 
the subjects of operations , they should be in the most airy situation, never long 
inhabited and alternately cleaned and ventilated, as before advised. 

“ 12. A hospital should never be crowded on any accotmt ; and always of so 
large a construction that some part of the building may at aU times be uninhabited 
for the purpose of white-washing, ventilation, &c. 

“13. When any person has been affected with a putrid disease, or confined 
to bed for a length of time, let the bed be emptied and the bed-stocks, the bed, the 
sheets, and other linen be washed, and the rest of the bedclothes exposed for some 
time in the open air and baked in the oven, before they be used again. 

“ 14. Let the nurses see that every patient’s hands and face are washed every 
morning ; and their feet, once a week. 

“15. Let the nurse of each ward be liable to a fine, to be deducted from her 
wages, if some of the windows in her ward are not kept open during a stated number 
of hours every day. 

“ 16. To every Infirmary, particularly where the wards are crowded, a house 
in the cotmtry, well situated, and at a convenient distance should appertain ; without 
such assistance many of the patients must perish, which would be easily and cer- 
tainly preserved ; and it will be found the best policy in the trustees of an Infirmary 
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to provide such an appendix. By such assistance patients may be easily cured at 
a small expence ; but, if suffered to remain in an Infirmarj", their recovery will 



EDWARD ALANSON 


either be prevented, or obtained in a great length of time at a considerable expence 
by the most costly drugs, nutritious diet, &c. Likewise the house will be constantly 
crowded with the most miserable objects, to the anxiety of those who attend them 
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and the exclusion of other patients, who might have been cured in the interim. 
Many hospital-surgeons are tmder the necessity of providing lodgings in the 
coimtry, at their own expence, for their patients who have undergone operations ] 
rather than suffer the pain of a disappointment in compleating a good cmre, or 
seeing their patient languish under a hectic, incurable in a crowded Infirmary. 
Therefore it is hoped that these considerations will infiuence the humane trustees, 
to provide these conveniencies for the poor sufferers.” 

It is evident that Mr. Edward Alanson, Surgeon to the Liverpool Infirmary 
in 1782, was almost exactly a century in advance of his time. There is no evidence 
that his suggestions were adopted at Liverpool or in any other hospital at home 
or abroad. There is evidence that he was a thoroughly good practical surgeon. 
He advocated amputation by a skin and muscle flap with circular amputation of the 
deep muscles when the majority of his contemporaries were content to remove 
a limb by the simple circular method. He tried to get union by first intention 
instead of by suppuration. He freed the arteries before he tied them when it was 
the custom to hgature nerves, arteries and the surrounding tissue in a single bunch, 
and he undertook with success such large operations as removal of the whole arm 
with the scapula. The first edition of his Practical Observations was a pamphlet 
of 64 pages, published in 1779 ; the second edition, enlarged to 296 pages, was 
published in 1782, and was translated into French by M. Lassus in 1784. 

Alanson was bom on Oct. 23, 1747, at Newton-le-WiUows, Lancashire, the 
son of John and Margaret Alanson. His father was a large farmer and a man of 
substance. The son was apprenticed in 1763 to William Pickering, one of the 
Surgeons to the Liverpool Infirmary. He went to London in 1768, where he and 
Edward Jenner were amongst the first house pupils of John Hunter, who had just 
been elected Surgeon to St. George’s Hospital. The fruits of his association with 
the Hunterian school are still to be seen in the Museum of the Liverpool University, 
where there is the body of a child with the label, “ Injected and Dissected by Edw'^- 
Alanson in Doctor W™- Hunter’s Rooms London March 1769.” 

Alanson returned to Liverpool in 1770, was elected Surgeon to the Infirmary, 
and in 1778 became one of the first three Surgeons at the Liverpool Dispensary. 
He hved with his former master, William Pickering, until in June, 1774, he married 
Miss Holland, daughter of a merchant. He joined practice with Henry Park (vide 
p. 205) in 1777, moved to Wavertree in 1790, resigned from the Infir mary in 1794 
on ±e groimd of ill health, retired to Aughton near Ormskirk, returned to Wavertree 
in 1808, and died there on Dec. 12, 1823, survived by his wife and five of his 
twelve children. It is noteworthy that neither he nor Henry Park ever became 
Members of the Corporation of Surgeons, though both styled themselves Surgeons. 

I am indebted to Mr. R. W. Murray, F.R.C.S., late Honorary Surgeon to the 
David Lewis Northern Hospital and Liverpool Infirmary for Children, for informa- 
tion and for the portrait. He wrote in 1914 Edward Alanson and his Times. 
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ROTATION AT THE SHOULDER 
A CRITICAL INQUIRY 

By lee McGregor 

GENERAI, HOSPITAL, JOH.A>;NESBtniG 


[This paper was completed bm for the drawings in April, 1936. By the last mail (June, 
1936) I received Codman’s* monumental work on the shoulder. To the best of my 
knowledge this is the first copy of the book to reach Johannesburg. I find that Codman has 
preceded me in the discovery of certain facts which I had thought described for the 
first time in this paper. This is not to be wondered at in so acute an observer as his 
work demonstrates this great American surgeon to be, and I gladly acknowledge the 
precedence I indicate above. 

In his book Codman makes two statements to which in particular my remarks refer : 
(i) On p. 43 — “you can prove that the completely elevated arm is in either extreme 
external rotation or in extreme internal rotation ” ; (2) On p. 44 — “ The range of 
rotation of the humerus diminishes as it is elevated ”. 

As this knowledge is of practical value I submit my communication unchanged.] 
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VHI. SUALMARY 


1. INTRODUCTION 

The humero-scapular joint is distinguished from all other joints of the bodv 
by its extensive range of movement, by the complexity’ of these movements, and 
by the fact, unique in human anatomy, that it is overhung by an osseo-fibrous arch 
which exercises highly important limitations on certain of the excursions at the 
joint. So many factors require analysis in an tmderstanding of the mechanics at 
the shoulder-joint that there are still aspects of the subject regarding which know- 
ledge is incomplete. Furthermore, Ridlon- expressed the general opinion of 
sm-geons anent shoulder injuries when he said “ the difficulties encountered in 
the treatment of injuries to the shoulder-joint have always been more troublesome 
and more obscure than the difficulties in treating all other joints put together ” ; 
and Lovetfr remarked “ that no common injury is so badly treated, save possibly 
the spine, as injuries to the shoulder It is patent then, that any light on the 
manifold obscurities and perplexities of this inadequately understood joint may be 
of value in smoothing out some of these difficulties. 
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The objects aimed at in this paper are : (i) To indicate that our knowledge 
of rotation at the shoulder is incomplete ; (2) To amplify this knowledge ; (3) To 
make certain important surgical deductions from this fuller understanding. 

n. REVIEW OF THE LITERATURE ON THE ROTARY 
PHASE OF SHOULDER-JOINT MOVEMENTS 

Rotation of the head of the humerus receives but little space in the large 
modern text-books of anatomy, as the following extracts show. 

Text-hook of pure anatomy‘s: “The humerus is rotated outwards by the 
infraspinatus and teres minor j and it is rotated inwards by the subscapularis, 
latissimus dorsi, teres major, pectoralis major, and the anterior fibres of the 
deltoid ”. 





Fig. 300. — To show that full abduction of the humerus 
requires lateral rotation also. A, Arms abducted as far as 
possible w'hile lateral rotation of the humerus is prevented 
by elbow being flexed to a right angle and forearm being 
kept pointing forwards j B, Arms in same position as in 
A, but humeri turned laterally by turning forearms so that 
they point upward ; C, Showing full abduction, rendered 
possible by lateral rotation of humeri. {Martin.) 


Text-book of pure anatomy^ : Rotation of the humerus takes place “ round 
a vertical axis drawn through the extremities of the humerus from the centre of 
the head to the inner condyle ; in rotation forward (that is medial-ward) the head 
of the bone rolls back in the socket as the great tuberosity and shaft of the humerus 
are mmed backward, i.e., lateral-ward ”. The muscles concerned in the actions 
are then indicated. 

Text-book of surgical anatomy^ : “ Rotation of the humeral head normally 
approximates 180 degrees ”. 
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abduction is possible. If the test is carried out on one side only, the result may 
be vitiated by tilting of the body. In Fig. 300, B the hiuneri are rotated out to 
the fuU, the forearms being flexed as before and directed vertically upwards. Now 
abduction can be carried to the vertical with ease {Fig. 300, C). Martin points out 
that diuring the second 90 degrees of abduction the great tuberosity of the humerus 
comes in contact with the lateral edge and under surface of the acromion and 
coraco-acromial hgament, and further abduction can only occur if the tuberosity 
slides under the acromion, which it can only do by passing backwards — i.e., laterd 
rotation of the humerus {Fig. 301). 

The very important fact is adequately stressed that deficient abduction at the 
shoulder may be dependent on inability to effect lateral rotation of the humerus 
and not on any defect in the mechanism of abduction itself. 

It has for a long time been held a wise precept that injuries of the shoulder- 
joint be treated in right-angled abduction and full external rotation of the hmnerus. 
That the explanation has followed many years after the principle of treatment was 
realized is due to the value of the latter having been appreciated, empirically, from 
the clinical observation of such cases. Surgical history can show many instances 
where empiricism has been justified later by scientific fact. 

m. ROTATION OF THE HUMERUS DURING FLEXION 

Carrying the upper hmb straight forwards (in the sagittal plane of the body) 
up to the vertical is called flexion. Martin pointed out that whether the arm be 
carried to this position by flexion or by abduction (movement in the frontal plane), 

the position of the humerus at the end of the act is 
identical, i.e., the lateral condyle points straight back- 
wards. The inference is that the mechanism of rotation 
of the humerus is the same in both instances. This 
is not the case. Execution of the following movements 
\vill readily demonstrate that whereas in abduction to 
the vertical the humerus rotates fully externally, in 
flexion of the arm to the vertical, the bone rotates fully 
internally. 

I a. Hold the arms vertically above the head, the 
elbows flexed to a right angle {Fig. 300, C) ; now bring them do^vn to the 
horizontal position, i.e., right-angled abduction {Fig. 300, B). 

Note that in this position no further external rotation of the 
hiunerus can occiu:, indicating that at the vertical the humerus 
is fully rotated out. 

lb. From the same position as in (la) (vertical with 
elbows flexed), bring the arms down in the forward direction 
to the horizontal {Fig. 302). Note that in so doing no rotation 
of the humerus occurs, as indicated by the position of the 
lateral epicondyle being the same before and ^ter the move- 
ment. Now rotate the forearms out {Fig. 303) — they readily 
go to the vertical — indicating that they have rotated out- 
wards through a right angle, and that in the vertical position 
the humerus is fully rotated in. 



Fig. 303. — ^The same 
as Fig. 302 but the 
forearms rotated outwards 
to the vertical. 



Fig. 302. — Arms and forearms 
horizontal, elbows flexed. 
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Here then is an apparent reductio ad abstirdtim. When the arm is vertical no 
rotation is possible in the shoulder-joint, yet at the end of abduction (dependent 
on full external rotation) the lateral epicondyle points straight back. The explana- 
tion is simple, and is due to the fact that the one movement — ^i.e., flexion — ^is 
carried out in a plane a quarter of the circumference of a circle (90 degrees) in 
front of the plane of the other movement, abduction. 



Fig. 304 — Showing that with the humerus rotated out the arms cannot be flexed to the verticaL 

2a. Hold the elbows against the bod}', the forearms bent to a right angle on 
the arms and pointing forwards (^Fig. 304, A). Now flex the arms by canying 
them straight up in a forward direction. They can be carried up only to a right 
angle and a half because the humeri are rotated out {Fig. 304, B). The arms can 
be forced further up, but only by increasing the lumbar lordosis and tilting the 
shoulders. 



Fig. 305. — Showing that \\ith the humerus rotated in, flexion to the vertical is possible. 

2b. Holding the arms to the side, the elbows flexed to a right angle, and the 
forearms l}'ing against the abdomen {Fig. 305, A), now flex the arms : they pass 
without eSbrt to the vertical position {Fig. 305, B), because the humeri are fully 
rotated in. 

Explanation . — The reason why internal rotation is essential to full flexion 
is as follows : when the arm is flexed in external rotation, the lesser tuberosit}' 
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of the humerus covered by the subscapularis impinges against the costocoracoid 
ligament and can only roll under this obstruction by rotating in, and then flexion 
can be completed {Fig. 306). 



arch by rotating the humerus medially or inwards. A, In right-angled flexion the lesser tuberosity is 
obstructed by the coraco-acromial ligament when the arm is rotated out ; B, With the arm rotated in, 
the tuberosity slips beneath the ligament ; C, Further flexion is now possible. 


The fact being established that flexion of the arm is as dependent on internal 
rotation as abduction is on external rotation, certain other important deductions 
can be made : (1) As to the mid-position of the humerus ; and (2) As to the 
rotation of the humerus in different positions of the upper limb. 


IV. THE MID-POSITION AND THE ROTATION OF 
THE HUMERUS 

The Mid-position. — Holding the arm in 90 degrees abduction (horizontal in 
the frontal plane), the elbow bent to a right angle, the forearm directed forwards, 
observe that very little further abduction is possible {Fig. 307, A). Now bring the 
whole upper limb forward a few degrees — note that the limb can be elevated 
higher {Fig. 307, B). As the limb swings forward it can still be further elevated, 
until finally with the arm pointing straight forward and the elbow held at right 
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angles in front of and parallel to the transverse diameter of the thorax, the arm 
can be elevated to the vertical (full flexion) {Fig, 307, C). 



Fig. 307. — To show that as the 
arm, which is medially rotated, 
advances from the frontal to the 
sagittal plane, the range of cleva* 
tion possible increases. 


C 

In the mid-position between right-angled abduction and right-angled flexion, 
the humerus can be elevated to a right angle and a half, and this range remains 


Fig. 303. — The mid-position 
of the humerus. This is the 
optimum position for the treat- 
ment of most lesions at the 
shoulder-joint. 




the same whether the bone be rotated in or out. This is therefore the mid or 
neutral position, and it may be obtained with the humerus in any position of 
rotation {Fig. 308). 
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Rotation of the Humerus in Different Positions of the Upper Limb. — 

a. When the arm is vertical no rotation of the humerus is possible (Fig. 309, A). 

b. When the arm is at right-angled abduction or flexion, rotation of the 
humerus can take place through a range of just over a right angle (Fig. 309, B). 

c. With the arm hanging at the side rotation is possible through a range of 
one and a half right angles (Fig. 309, C, D). In no position can rotation 
through two right angles be obtained at the shoulder. 

It is then established that with the arm at the vertical no rotation is possible, 
but as soon as the limb begins to move downwards (whether in the frontal or 
sagittal plane) rotation becomes possible, and its range increases until the maximum 
is attained with the limb dependent. 



Explanation. — As pointed out above, in full abduction the humerus rotates 
out, the great tuberosity rotating under the acromion ; so too in full flexion the 
small tuberosity rotates imder the coracoid process. Each of these final positions 
is therefore a ‘ locking-home movement ’, and rotation is impossible until the joint’ 
is unlocked. Once the limb commences to move downward rotation begins at once. 
It would appear that this fact is an unanswerable argument in support of the con- 
tention of CathcarF and LockharF° that the humerus moves on the scapula through- 
out the full range of abduction and flexion and not only in the first 90 degrees of these 
movements. 


ROTATION AT THE SHOULDER 


433 


In considering tbe movements of flexion and abduction at the shoulder in 
our daily activities it is verj^ soon evident that a position which is very seldom 
made use of is that of right-angled abduction in the frontal plane combined with 
external rotationj or any degree of abduction beyond a right angle. The position 
may be used by some in serving at tennis or in stretching when sleepy. In doing 
her back hair, a woman rotates her arm out, but the position of the humerus is 
nearer the mid or neutral one than that of right-angled abduction {Fig. 310). In 
reaching for something on a shelf — e.g., a book — the arm goes up in the neutral 
position. Even in bringing the hand to the mouth the humerus is in a plane 
mid-way between flexion and abducdon {Fig. 311). 




A consideration of the actions performed daily will show that human beings 
seldom use the movements of pure flexion or abduction, but move the humerus 
in some plane between these wo extremes, the most generally useful being a plane 
about mid-way between the two. This section may be concluded with the state- 
ment that the movement of abduction in the frontal plane plus full external rotation 
of the arm is an action which is seldom required and which could be dispensed 
tvith with little resultant loss to the efiiciency of the limb, pronding that elevation of 
the arm could be performed in a plane anterior to that of the transverse axis of 
the body. If the arms are held in right-angled abduction and full external rotation 
for a few moments it is readily appreciated that the posture is forced and uncom- 
fortable. 


V. SURGICAL APPLICATIONS 

The diseased or injured shoulder if neglected takes up a position of adduction 
and internal rotation. Such a limb is of little use to its owner. To prevent this 
disabUit}' occurring it is everywhere recognized that in the treatment of such cases 
the arm must be abducted from the side. Some authors adUse that all injuries 
of the joint (reduced dislocations excepted) should be treated in abduction and 
external rotation. In fact the position of right-angled abduction with full external 
rotation receives the widest acceptance as the optimum position for the treatment 
of lesions of the shoulder-joint which are not considered likely to end in ankylosis. 
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Jones and Lovett,^^ discussing the treatment of sprains of the shoulder, state : 
“ In the case of the shoulder, the grave after-effects are due to limitation of abduc- 
tion and internal or external rotation. For this reason, and because the removal 
of the weight of the arm expedites recovery, and because the possibility of adhesions 
is minimized, the arm should be treated in the abducted position, and preferably 
externally rotated by means of an abduction or platform splint.” Quotations giving 
the same advice may be made from many text-books. The medical student will 
answer without hesitation that shoulder-joint injuries must be treated in right- 
angled abduction and full external rotation. A method of treatment which receives 
such powerful and general support as that quoted must have strong arguments 
in its favour. Effort will be made to show that the advice is nearly correct, but 
that it may be improved in some degree with vast increase in the comfort of the 
patient. 

The Disadvantages of the Position of Right-angled Abduction with 
Full External Rotation. — Because of the peculiar anatomical features of this joint, 
particularly the osseo-fibrous arch which overhangs it, and the large important 
tendons and muscles which lie on or are incorporated with the joint capsule, it is 
readily appreciated that there is only just room normally for the execution of the 
complex movements of the humeral head beneath the overhanging arch. When 
the joint is sprained, for example, as with the tearing of muscle or tendinous fibres, 
there is an infiltration in and around the joint capsule, so that movement at the 
joint causes pressure by the over-hanging arch on exquisitely sensitive structures. 
This pain increases as the pressure increases. Pressure is greatest as tendons 
attached to the tuberosities pass under the coraco-acromial arch in the position 
of right-angled abduction. External rotation introduces the added factor of tension 
on the ligaments on the front of the joint and the medial rotators such as the sub- 
scapularis. Were a deliberate effort made to choose the position of greatest dis- 
comfort, it is probable that the position of right-angled abduction in the frontal 
plane with full external rotation would be the position. 

Is this position more uncomfortable than may be accoimted for by the com- 
bination of injmy plus fixation of a joint which has hitberto been normal? In 
answer to this question : Two doctors practising in Johannesburg sustained injury 
to the shoulder and were ‘ put up ’ in right-angled abduction. Each stated that 
the pain was intolerable, and that not even the fear of subsequent disability could 
induce them to continue wearing the splints. In private and hospital practice it 
is similarly found that many patients will not tolerate this position after acute joint 
injuries. Sir Robert Jones,^^ speaking of splints to maintain abduction at the 
shoulder, says : “ Of these none has proved satisfactory, for no matter how comfort- 
able the splint may seem when the surgeon tries it on himself, it is a very different 
thing when put on a patient with a painful shoulder- joint ”. The fact that some, 
particularly hospital, patients will wear aeroplane splints for weeks is a remarkable 
example of human fortitude. It is probable that apart from the rigid, unalterable 
fixation of the joint, it is the forced unnatural position entailing pressure and 
tension which causes such torture to the patient. 

After fractures of the surgical neck of the humerus, the upper limb is often 
put in extension on a Thomas arm splint in right-angled abduction and external 
rotation. Such a patient is nothing like so uncomfortable as the one who wears 
an aeroplane splint, and this for several reasons. The extension in itself probably 
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acts as a distraction force to those factors making for tension under the coraco- 
acromial arch, and, furthermore, the patient can move his body in relation to the 
splint, at the shoulder, and thus avoid rigid immobilization ; moreover, the injur}' 
is distal to the joint capsule, and the damage done so considerable that extravasated 
blood may track for some distance and relieve pressure. In cases of paralysis 
around the shoulder an aeroplane splint is readily tolerated. Here the matter is 
entirely different. Owing to paralysis the head of the humerus may fall away 
from the coraco-acromial arch, perhaps not ver}' much, but enough to avoid any 
element of tension arising. 

It has been shown that right-angled abduction in the frontal plane with full 
external rotation is a position almost never used naturally, that it is a forced position. 



and that its loss would result in little if any disability. If, therefore, a position can 
be foimd which is more comfortable and w'hich is sound from the tiew-point of 
subsequent function, that wiU be the optimum position for the treatment of acute 
shoulder injuries. 

It must be made clear that this communication is not concerned tvith the 
optimum position for ankylosis at the shoulder, but with that position which will 
combine minimal discomfort with maximal subsequent function. The optimum 
position for ankylosis is 45 to 90 degrees abduction and 20 degrees flexion in front 
of the coronal plane {Fig. 312). The younger the patient the greater the abduction. 

VI. THE OPTIMUM POSITION FOR TREATMENT OF 
ACUTE INJURIES OF THE SHOULDER-JOINT 

The desiderata in arriving at the best position for the treatment of such injuries 
are : — 

1. The anti-gravity muscles — i.e., abductors — must be put at rest. These are 
the supraspinatus and deltoid. 

2. Should a muscle be tom, the position chosen must secure relaxation of 
the injured muscle and consequent approximation of the tom ends. The muscles 
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most often torn at the shoulder are the supraspinatus tendon and that of the long 
head of the biceps. 

3. The position must avoid adhesions in the lower dependent pouch of the 
joint capsule. 

4. The position must be such that if stiffness occurs it will be as little disabling 
as possible ; also it must be one which will be advantageous to start from in securing 
a wider range of movement. 

It is submitted that on anatomical, physiological, and functional grounds this 
optimum position is that shown in Fig. 308. 

Advantages of the mid-position. — 

1. The arm is at right angles to the body mid-way between the position of 
right-angled abduction and right-angled flexion. 

2. The forearm is in the mid-position between full external and full interna] 
rotation. 

In this position the supraspinatus is relaxed, so also is the biceps. Neither 
of the tuberosities of the humerus is engaged beneath the coraco-acromial arch ; 
pressure is therefore avoided. Also the capsule and its Ugaments and the rotators 
of the joint are relaxed ; tension is therefore avoided. 

It will often be found, particularly in the condition of ‘ peri-arthritis ’ or bleeding 
round the joint, and sprain of the supraspinatus, that the patient has difiSculty 
and pain in performing elevation of the arm in the frontal plane, but can readily 
elevate in a plane anterior to this. This is of obvious importance in treatment. 

The succession of little injuries inflicted by efforts at performing abduction 
in the frontal plane should be avoided. The harmful effects of such repeated 
minor traumata have been splendidly elaborated in Mr. Watson Jones’s^® recent 
brilliant exposition. The mid-position can be secured by a splint fixed to the 
trunk, or by plaster-of-Paris, the latter being more efficient than the former. 

It is interesting to see how this position, arrived at by the study of the anatomy 
and physiology of the joint, accords with the opinions of some observers who have 
not been satisfied with the routine use of abduction in the frontal plane plus full 
external rotation. Dickson and Crosby,^* discussing the treatment of peri-arthritis 
of the shoulder-joint, say that they find the position of full abduction has no 
particular advantage and is likely to add to the patient’s discomfort (their figure, 
however, shows full right-angled abduction). They advise traction in moderate 
abduction and external rotation. In the discussion which ensued on the presenta- 
tion of this paper abduction and external rotation were generally advised in the 
treatment of peri-arthritis. Brockman,^® speaking of the abduction splint, says 
that it is at the best an uncomfortable instrument and requires continuous adjust- 
ment. Bankart,^® in his book on manipulative surgery, states that, after the 
manipulation of the shoulder-joint in which adhesions have been formed, “ there 
is no conceivable object in making the patient ‘ come round ’ from the anesthetic 
with the arm in a position of abduction and external rotation ”. Nowhere in his 
book can I find that this position is advised. Bohler^'^ strongly advises that severe 
sprains and contusions of the shoulder be treated with the joint in the mid-position — 
that is, “ 90 degrees abduction, 90 degrees outward rotation, and 30 to 40 degrees 
in front of the frontal plane ”. In this position, he states, all the muscles of the 
shoulder-joint lie in mid-position, pain disappears at once, and active movements 
are again possible {Figs. 313, 314). 
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Speaking generally, right-angled abduction, with varying degrees of rotation, 
has been and is advocated for certain nerve lesions, severe sprains and contusions 
of the shoulder, certain tendon ruptures, and some fractures round the joint. The 
mid-position may with advantage replace right-angled abduction in the frontal 
plane in aU these lesions, for the reason that it is much less irksome and that it 
secures better muscle relaxation. Bohler*® strongly advises the mid-position for 
fractures of the smrgical neck of the humerus with displacement, as in this position 
the pectoralis major muscle is relaxed and does not tend to pull the reduced fragments 
into faulty position. 



Fig. 313. — Position advocated by Bdhier for the 
treatment of severe sprains of the shoulder and of 
fracture of the surgic^ neck of the humerus. {After 
Bohler.) 



Fig. 314.-— Figure shOTving faulty position for the 
treatment of Cracnixe of the surgical neck of the 
humerus. (After B'-kler.) 


When, however, traction is necessary in the treatment of fractures round the 
shoulder, it may be more convenient to apply extension on a Thomas abduction 
splint in the frontal plane. For reasons which have been given above this is a 
much less irksome form of splintage than that obtained by an aeroplane splint. 
It would be diflScult to apply heaty traction to the humerus in the mid-position, 
as the extension would be awkward to secure in this plane and the counter-exten- 
sion equally diflScult. So, too, with some cases of fracture of the great tuberosity 
of the humerus with displacement, reduction might be better secured by the use 
of a Thomas abduction splint. 

vn. CONCLUSIONS 

The distinctive and unique features of the shoulder-joint are : — 

1. The fact that it is overhung by a closely apphed osseo-fibrous arch. 

2. The architecture of the joint is such that there is only just room for joint 
movements beneath this arch. Any peri-articular swelling, such as follows a sprain 
or contusion, means that tension and pressure occur in those movements during 
which the humeral tuberosities slide beneath the coraco-acromial arch, the result 
being pain in the execution of such movements. 

3. Rotation of the humerus is an essential part of the movements of abduction 
and flexion above the horizontal plane ; so much so that abduction above 90 degrees 
cannot be executed unless the humerus is fully rotated oat, and the last 50 degrees 
of flexion are equally dependent on internal rotation. 

These features distinguish the mechanics of the shoulder-joint from all other 
joints ; true, lateral flexion of the spine cannot occur without rotation : however, 

VOL. .XXIV — xo. 95 28 
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not one, but many joints are concerned in this action ; rotation of the femur when 
the psoas flexes the hip-joint is the nearest analogy in the body, but here the joint 
architecture is of a much simpler type than at the shoulder. Rotation being 
essential to the free movements at the joint, the correct appreciation of this phase 
of joint activity becomes of paramount importance in the superintendence of cases 
of disease or injury at the shoulder. As the range of rotation of the humerus is 
at its maximum with the arm at the side of the body, it is reasonable to instruct 
the physio-therapeutist to exercise the rotary function of the joint with the limb 
in tWs position, more especially as the sufferer will tolerate this movement better 
here than with the limb elevated. Abduction in the frontal plane, particularly if 
combined with full outward rotation of the arm, is an extremely uncomfortable 
position for a recently injured shoulder; moreover, it is a position which is of 
hardly any economic value, and should therefore be discontinued as a method of 
rigid fixation. In cases of peri-arthritis, the mid-position is that which is indicated 
on anatomical and physiological grotmds, and is, furthermore, a position which 
can be assumed or maintained with far less discomfort. 

Vm. SUMMARY 

1. Full outward rotation of the humerus is essential to the performance of 
full abduction (Martin). 

2. Full inward rotation of the humerus is essential to the performance of full 
flexion. 

3. With the arm vertical no rotation of the humerus is possible. ' The degree 
of rotation increases from above down and is maximal with the arm at the side. 

4. Horizontal abduction in the frontal plane combined with full external 
rotation of the arm is a movement seldom if ever used. 

5. The position defined in (4) is one which causes extreme discomfort. 

6. Fixing the humerus in this attitude in injuries at the shoulder should there- 
fore be discontinued. 

7. The mid-position is that in which the joint should be splinted. It is 
anatomically and physiologically sound and much less irksome. 
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MALLET FINGER 

By I. S. SiMILLIE 

CLINICAL TUTOR, ROYAL INTTRALARV, EDINBURGH 

It is the purpose of this paper to describe a rational method of treatment of the 
mallet or drop finger, and, at the same time, record the conclusions which have 
resulted from the experience of treatment in a series of 35 consecutive cases. 

ETIOLOGY 

Rupture of the extensor tendon at its insertion into the base of the terminal 
phalanx is the commonest of the subcutaneous tendon ruptures, and it was noted 
in the series tmder review that the injury was encountered once in 900 cases at a 
large Surgical Out-patient Department. The rupture is produced by indirect 
injury, the actively contracting tendon being subjected to a sudden passive flexing 
force, or less commonly to direct violence, the tendon being nipped against the 
dorsal aspect of the base of the phalanx. It is thus common in cricket, football, 
and baseball players ; but such an apparently trivial accident as might occur during 
the making of a bed is frequently recorded as the catise of the injury. The history 
of having heard or felt the tendon snap and having experienced a sharp pain in 
the region of the distal interphalangeal joint is frequently given, but if the hand has 
been cold, the condition of the finger may not be noticed until some time afterwards. 

SYMPTOMS 

The injury is often diagnosed as a stave, occasionally as a dislocation, and 
strapped or splinted accordingly, and it is only on the removal of the dressing that 
it is realized that dorsiflexion is no longer possible. As seen shortly after the 
accident, there is swelling and tenderness especially on the dorsal aspect of the 
interphalangeal joint, the swelhng tending to mask the flexion of the terminal phalanx 
which is present. Complaint is made of a dull, aching pain which is transformed 
into a sharp stab when the injured tendon is inadvertently contraaed along with the 
uninjured extensors. Active extension in the complete lesion is impossible. 

CLINICAL TYPES 

Four separate clinical tj’pes can be recognized : — 

Type I. — Incomplete loss of extension due to a partial tear or stretching of the 
expansion. There is no demonstrable radiological lesion. 

Type 2. — Absolute loss of extension, due to a complete tear in the expansion, 
but with no demonstrable radiological lesion {Fig. 315). 

Type 3. — Absolute loss of extension with a demonstrable radiological lesion 
consisting of a chip of bone, often triangular in shape, separated from the base of 
the phalanx {Fig. 316). 

Type 4. — A t}'pe seen in children — often the result of extreme violence — 
consisting of separation of the epiphysis at the base of the phalanx {Fig. 317). This 
tjqje may be compound. 



440 


THE BRITISH JOURNAL OF SURGERY 


TREATMENT 

A vast number of methods of treatment are in existence, most of which attempt 
by means ot metal, wood, or celluloid splints to keep the terminal phalanx in 
extension. They have as obvious disadvantages imperfect immobiUty, clumsiness, 
tendency to pain from pressure, ease of removal by the patient on the shghtest 





Fig. 315 . — Type 2. Showing flexion of the 
terminal phalanx but with no demonstrable 
radiological lesion. 



Fig. 316 . — Type 3. Showing the chip of bone 
separated from the base of the terminal phalanx. 


discomfort, complete disability of the hand during the whole period of treatment, 
and the fact that the position is anatomically unsotmd from the point of view of 
heahng, the central slip of the extensor being liable to tension when the sound fingers 
extend. 



Fig. 317.— 4. Showing separalion of the epiphysis. Fig. 318 . — Type A. In plaster after reduction. 

The most reasonable position for healing must be right-angled flexion at the 
proximal interphalangeal joint with hyperextension at the terminal interphalangeal 
joint, for in this position active extension is impossible, the central sHp of the 
tendon being relaxed. 
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To obtain this position, seeming at the same time absolute imm obility- with 
the minimum loss of function in the hand during treatment, a plaster case is ideal. 
The method eventually evolved for the application of the plaster case is as 
follows : — 

A piece of Cellona plaster bandage about two feet long is rolled into a tube 
of such inside diameter as to roughly fit the finger. The tube should be rather 
longer than the finger to be treated, and should be cut on the slant at one end, so 
that it may fit closely at the web (Fig. 319). 

The patient is shown how to press the thumb against the palmar surface of 
the terminal phalanx so that the proximal interphalangeal joint is a right angle and 



Fig. 319. — The plaster 
tube. 


Fig. 320. — The position in which the 
patient is inslruaed to hold the finger. 


the terminal phalanx hyperextended. A few moments spent on instruction are 
not wasted (Fig. 320). 

The finger is now inserted into the dry tube of plaster (Fig. 321) and the hand 
dipped momentarily in warm water. The finger with its wet plaster covering is 
then squeezed tightly in the hand of the surgeon, and the patient is instructed to 
take up the required position until the plaster dries (Fig. 322). 

If this technique is followed accurately, the operator especially refraining from 
holding the finger in position himself, no trouble will result from pressure, and in 
this series no complications have arisen other than the breaking of a plaster from 
a fall on ice and the return of four patients to have the splint replaced, being under 
the erroneous impression that plaster-of-Paris is waterproof. Many report their 
abihty to carry on their normal occupations, even to the driving of a heavy motor 
lorry. 
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At the end of the period of immobility, which should be not less than five 
weeks, the case is removed by soaking in water to facihtate the straightening out 
of the right-angled bend, after which withdrawal of the finger is easy. Some cases 
show immediate full dorsiflexion, while others, although showing active extension 
against resistance, are still some degrees short of the normal. No estimate of the 
end-result should be made until about three weeks have elapsed, when with use 
many cases will be found to have regained ±e normal range of movement. No 
trouble has been experienced with persistent stiffness at the proximal interphalangeal 
joint, and it is probable that the rapid mobilization of the pints in the hands of 




1 


Fig. 321. — -The dry plaster tube applied 
to the finger. 


Fig 322 — ^The finger held in the required 
position until the plaster dries 




a masseuse is inadvisable, as the scar tissue is still stretchable, and full passive 
flexion of the terminal phalanx predisposes to a poor result. 

PROGNOSIS 

Prognosis depends on : (i) The time which has elapsed since the injury ; 
(2) The age of the patient j (3) The type of injury. 

With regard to the type of injury. Type i gives excellent results without 
deformity. Types 3 and 4 can be rehed upon to give good results, but with some 
residual thickening at the terminal interphalangeal joint. The results in Type 2 
vary, so that the prognosis must be more guarded, for although the joint is of 
necessity opened into in Types 2 and 3, in Type 2 there is always the possibility 
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Details of 35 Cases of Mallet Finger 


Initials 

Age 

Sex 

Finger 

Days 

SINCE 

iNTtniY 

X Rays 

Type 

Reslxt of Treatment 

I. S. 

26 

M 

R 3 

5 

Pos. 

3 

Full extension 

J. McL. 

13 

F 

R 3 

II 

None 

2 or 3 

Extension slightly less than 








other side 

Mis. L. 

49 

F 

R 3 

I 

None 

2 or 3 

Very few degrees of full 








extension 

1 . S. 

22 

F 

L 4 

5 

Pos. 

3 

Full extension 

J. B. 

13 

M 

L 4 

4 

Neg. 

2 

Few degrees short of full 








extension 

Mrs. M 

40 

F 

R 3 

35 

Pos. 

3 

Active extension but not full 

P. S. 

24 

M 

R 3 

150 

Neg. 

2 

Put up m plaster as expenineut ; 








no mdicanon for operation ; 








definite acave extension ob- 








tamed 

Mrs. P. 

33 

F 

L 4 

7 

None 

2 or 3 

Extension almost full 

S. P. 

21 

M 

L 2 

2 

None 

2 or 3 

Full extension 

L. A. 

29 

M 

L 3 

14 

Neg. 

2 

Strong active, but incomplete. 








extension 

J. G. 

50 

M 

R 4 

9 

Pos. 

3 

End-result untenown 

Mrs. B. 

34 

F 

R 3 

28 

Neg. 

2 

Operation : Good result, but 








extension a httle short of full 

Dr. B. 

36 

M 

R 4 

5 

Neg. 

2 

Complete extension 

J. A, 

12 

F 

L 4 

2 

Neg. 

2 

Complete extension 

Mrs. S. 

65 

F 

R 3 

J 

Neg. 

3 

Extension almost full 

B. 0 . 

14 

F 

R 3 

24 

Neg. 

2 

A few degrees short of full 








extension 

Mrs. M. 

35 

F 

R 4 

21 

Neg. 

2 

Full extension 

J. F. 

24 

M 

R 3 

21 

None 

2 or 3 

End-result tinhnown 

J. B. 

31 

M 

L 2 

7 

Neg. 

I 

End-result unhiiown 

A. M. 

20 

M 

L 5 

I 

Pos. 

3 

Full extension 

R. A. 

42 

M 

R 5 

7 

Neg. 

2 

End-result unhnotni 

W. McL. 

21 

M 

L 4 

28 

Pos. 

3 

Full extension 

C. B. 

5 

F 

R 2 

28 

Neg. 

2 

Some improvement m function 

R. B. 

36 

M 

R 5 

36 

Neg. 

2 

Strong active extension, but not 








quite full 

F. T. 

41 

M 

R 5 

28 

Neg. 

2 

Patient did not wish treatment 

H. T. 

23 

M 

L 5 

28 

Neg. 

I 

Full extension 

N. L. 

35 

M 

L 5 

12 

Neg. 

2 

Operation : FoUowmg this. 








pauent removed plaster and 








dressmg j joint became infect- 








ed ; end-result — anhylosis m 








serniflexed posmou 

T. H. 

12 

M 

R 2 

3 

Pos. 

4 

Compound mjury — operaaon — 








perfect result 

D. L. 

12 

M 

R 4 

I 

Pos. 

4 

Perfect result 

Miss T. 

47 

F 

R 5 

21 

Neg. 

2 

Strong aenve extension, but not 








qmte full 

M. L. 

13 

M 

R 5 

28 

None 

2 

Operation : Full extension 

R. G. 

3 « 

M 

R 2 

2 

Neg. 

2 

Strong active extension, but not 








fuU 

M. C. 

61 

F 

R 2 

2 

Pos. 

3 

Not quite full extension 

J. S. 

15 

M 

R 4 

12 

Pos. 

4 

Perfect result 

f J. D. 

18 

M 

R 2 

35 

Pos. 

3 

Conservauve treatment ; some 








acuve extension obtamed 

( J. D. 

iS 

M 

R 3 

35 

Pos. 

3 

Operation : Almost but not 








qmte full extension — very much 








better than finger treated con- 








servatively 
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that the tom end of the proximal portion of the tendon has turned into the joint 
through the rent in the capsule, predisposing to disappointing results. 

OPERATIVE TREATMENT 

Lack of tmifonnity in the results obtained with conservative measures in the 
complete lesion without fracture makes operative measures worthy of consideration ; 
but as healing with some degree of dorsiflexion can always be obtained by 
conservative treatment, it is evident that ample justification for operation is only 
present where occupation or sesthetic considerations demand that a chance of a 
perfect result be offered. 

Old Cases. — ^For the reasons outlined above, many patients do not report 
till some weeks after the injury, and it will be seen from the Table that a considerable 
proportion of cases fall into this category. 

During the five weeks following the injury, some improvement in function 
and deformity may be expected by immobilization in plaster as in the fresh case, 
so that indications for operation are essentially as for the fresh case falling into 
Type 2. 

Indications for Operative Treatment. — It follows from the above that 
operation should be reserved for : — 

1. Compound injuries — often epiphysial separations, and referred to here as 
Type 4. 

2. Certain fresh cases belonging to Type 2 where at least a chance of full 
dorsiflexion is essential. 

3. Certain old cases which demand a chance of increased dorsiflexion. 

The Operation. — The success of the operation depends on the use of a plaster 
case applied in exactly the same manner as in the fresh injury ; hence the necessity 
for instmcting the patient in the method of apphcation and retention and the use 
of local infiltration antesthesia at the base of the finger. 

The compound injury is treated by the usual methods. Where the diaphysis 
has been tom away from the epiphysis the base of the nail has probably been evulsed 
and will require removal. No sutures are inserted in the capsule or extensor expan- 
sion, apposition of the torn edges being maintained by hyperextension alone. 

The best incision for the deliberate operation has been found to be L-shaped, 
the short limb crossing the dorsum of the finger transversely, just proximal to the 
base of the nail, the long limb being dorsi-lateral, extending in a proximal direction 
{Fig. 323). This incision gives good exposure, while the sloughing which often 
follows the use of the U-shaped incision, and the disfiguring and sensitive scar which 
follows the midline dorsal incision, are avoided. 

While the skin-flap is being dissected up, care must be taken not to damage 
the capsule or the remanants of the tom expansion. Procedure now will depend 
on the type of case. In the fresh case where the proximal end of the tom expansion 
has turned into the joint, the edges should be approximated, and two sutures of 
0000 catgut moimted on the smallest usable curved needle inserted. If suture is 
impossible, as it often is, the edges should merely be approximated and the terminal 
phalanx maintained in hyperextension. 

In the old case a previous chip fracture or tear may be reproduced and the edges 
freshened, suturing where possible, otherwise maintaining the edges in apposition 
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by continuous hyperextension. When a few sutures of fine catgut or waxed silk 
have been inserted into the skin edges, the wound is sealed with a single la3'er of 
gauze soaked in coUodion. 

A sterilized plaster tube is now slipped over the finger with care to maintain 
the hyperextension, and the hand is dipped in sterile water. When the excess water 
has been squeezed from the plaster in the surgeon’s hand, the patient is given control 



Fig 323. — The incision. 


and holds the finger in the desired position till the plaster is set. The sutures need 
not be removed until the plaster case is discarded at the end of five weeks. 

I am deeply indebted to Mr. T. McW. Millar and Mr. D. Stewart Middleton, 
of the Surgical Out-patient Department of the Roj-al Infirmarj', Edinburgh, both 
for the kindness they have shown in permitting me to treat their cases and for their 
sustained interest and advice. 
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BLOOD-PRESSURE DURING SPINAL ANiESTHESIA 

By E. FALKNER HILL 

LECTURER IN ANitSTHETICS, MANCHESTER UNIVERSITY 


The article by Miss Joan Walker in the July issue of the British Journal of 
Surgery on the use of hypertonic saline for the purpose of raising the blood-pressure, 
tempts me to record many facts and experiences similar to those she has noted, 
but to offer a different interpretation of those facts, and a different treatment for 
the conditions met with — a treatment, moreover, which has had a considerable 
measure of success. This is not in any way to decry the treatment of low blood- 
pressure by hypertonic saline, of which I have had no experience, but merely to 
show that many cases of low blood-pressure need no special treatment, that low 
blood-pressure and ‘ shock ’ are by no means synonymous terms, and that low 
blood-pressure when it requires treatment can frequently be remedied by other and 
somewhat less heroic measures. 

Confining our attention for the moment to abdominal sections performed 
under spinal anesthesia, one is struck by the fact that they divide themselves into 
two very definite and distinct groups : (i) Cases in which the blood-pressure falls 
at once and steeply before the peritoneum is opened ; and (2) Cases in which the 
blood-pressure either rises or remains steady after the preliminary ephedrine and 
spinal anxsthetic have been given, and usually but not always falls when intra- 
abdominal manipulation such as exploration or the packing of gauze is undertaken. 

The next point to notice is that the cases that show a steep and immediate fall 
of blood-pressure when the spinal antesthetic is given are the acute abdominal 
conditions with great pain. So typical is this movement of the blood-pressure in 
these acute cases that if it does not occur it is safe to say that the diagnosis is 
mistaken and that the abdominal condition is not very acute. A few days ago I 
was asked to give a spinal ansesthetic to a man of 52 diagnosed as a perforated 
duodenum. On giving the spinal ansesthetic (anaesthesia to the nipple line) the blood- 
pressme fell, but only 10 mm. Hg — ^from 120 to no. Very thorough and perse- 
vering efforts were made to find the perforation, during which the blood-pressure 
fell to 75 mm. Hg, rising to 100 within five minutes of their cessation. No perfora- 
tion was found, but a partial obstruction by a band of the terminal ileum. During 
these proceedings I ventured to suggest to the surgeon that no perforation would 
be found, and, further, that the abdominal condition, whatever it was, was not very 
acute. The actual findings were entirely in accordance with the movements of 
the blood-pressure. Table I gives the records of 20 acute abdomens opened under 
spinal anesthesia. 

The 20 cases have been selected from my records ; they are by no means 
consecutive. It is pertinent to ask why select the cases if the f^ of blood-pressure 
is so characteristic of acute abdominal conditions. The reasons are two in number. 
In the first place I have tried to give as great a variety of acute cases as possible, 
and in the second place I have tried to choose cases uncomplicated as far as possible 
by other conditions likely to cause a sharp fall of blood-pressure. 



Tabic /. — Blood-pressure Records in 20 Operations Performed under Spinal 
Anaisthesia for Acute Abdominal Conditions 
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Amongst these other conditions that are frequently met with in the course of 
one’s usual routine are the following : (i) Old age ; (2) Anxiety or extreme 
nervousness ; (3) Want of tone, as in the fat and flabby ; (4) Overdosage with 
sedative drugs — paraldehyde, omnopon, and scopolamine ; (5) A high blood-urea 
indicative of a toxic state ; (6) The severely dehydrated. Any of these conditions, 
singly or in combination with each other or with an acute abdominal lesion, will 
cause a steep faU of blood-pressure within a few minutes of the exhibition of a spinal 
anaesthetic before the peritoneal cavity is opened. With the exception of (5) they 
are all fairly obvious and should not cause confusion. Still there are many patients 
who come with acute abdominal lesions who are neither fat nor flabby, nor severely 
dehydrated, nor overdosed with sedatives, who are still young and otherwise healthy, 
and not extremely nervous. It is in such cases that the steep fall of blood-pressure 
as the immediate result of a spinal anaesthetic is characteristic of an acute abdominal 
lesion. 

The essential feature about all these cases is pain. Some were suffering from 
shock. Perhaps one ought to say that all were suffering from shock, but in such 
varying degrees that clinically there was the most marked difference between Case 4, 
an old man with mesenteric thrombosis, and Case 9, a man of 45 in comparatively 
good condition. 

The next point to note is that the relief of pain and the faU of blood-pressure 
occurred simultaneously, both dramatic events. The conclusion is almost irresistible 
that the spinal anesthetic caused both, and by the same action. There is no doubt 
that the pain is relieved by the action of the spinal anesthetic on the posterior 
roots, and it seems almost certain that whether pain and pressor impulses are the 
same and carried by the same fibres or not, both are carried in the posterior roots 
and are paralysed by the spinal anesthetic. The vasomotor centre which has been 
bombarded by these pressor impulses suddenly ceases to receive them and so ceases 
to send out vasoconstrictor impulses, hence the faU of blood-pressure. Parsons 
and Gray, in 1912, pointed out that pressor impulses leading to a rise of blood- 
pressure were productive of the first stage of shock, and it is now weU known that 
the viscera of animals dying from shock are pale. The intense vasoconstriction is 
obviously a protective mechanism for the supply of vital organs with whatever 
blood the organism stiU possesses. It is important when the spinal antesthetic 
has abolished this protective mechanism that ffie patient should be put in a slight 
Trendelenburg position so that the heart shaU receive an adequate supply of blood. 
The action of the spinal anaesthetic in causing a faU of blood-pressure is too quick 
to be due to paralysis of the anterior roots (vasoconstrictors) and the exudation 
of fluid from the vessels into the tissue spaces. One must suppose that this latter 
process takes some time. Holt and Macdonald found that in order to reduce 
their animals to a state of shock they had to lose on an average no less than 48 per 
cent of their calculated circulating blood-volume. It is impossible to suppose that 
a spinal anesthetic can in five or ten minutes cause any comparable loss ; yet if spinal 
anesthesia be the cause of shock, since shock is proportional to fluid loss, this is 
what one must suppose. 

Not only does the rapidity with which the blood-pressure falls and its 
coincidence with the disappearance of the pain point to the action of the spinal 
anesthesia on the posterior roots as being the cause of these phenomena, but 
experimental evidence supports this view. If a cat be given a spinal anesthesia 
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nearly but not quite up to the origin of the phrenic nerves, the blood-pressure vrill 
fail to about 60 mm. Hg. If now the abdomen be opened and traction made on the 
stomach, the blood-pressure will fall still further, but resumes its former level on 
releasing the stomach. If this traction be repeated at intervals of a few minutes 
it will be found that each succeeding fall is followed by a rise of blood-pressme, 
and that this rise becomes more marked on each occasion. It is obvious that pressor 
impulses which had been abolished by the spinal anesthesia are gradually coming 
into play again as the anesthesia disappears. That the anesthesia is disappearing 
is proved by the fact that the base line of 60 mm. Hg to which the spmal anesthesia 
had originally reduced the blood-pressure, has been gradually rising throughout 
the experiment. 

If then we take this view of the fall of blood-pressure — namely, that it is due 
to the abolition of pressor impulses by the spinal anaesthesia — ^we shall not call it 
‘ shock ’, we shall not suppose it to be due to the leakage of plasma from the 
circulation, and there will be no indication that this fall of blood-pressure needs 
any treatment at aU. Whether it be desirable to institute anj* special treatment 
at the moment or not will depend entirely on the condition of the patient before 
the spinal anesthesia was given. If, for example, the patient has a recent ( 2-3 
hours) duodenal perforation, when he comes on to the operating table he will be 
suffering intense pain in spite of the morphia which he has in all probabilit)' received. 
In such a case the spinal antesthesia will give him such tremendous and almost 
instantaneous relief that his condition is much improved in spite of ha\Tng lost 
half his blood-pressure. The patient at least thinks so. No treatment is necessary. 

If on the contrary the patient be severely dehydrated from any cause, then 
either prior to or immediately after the spinal anesthesia he will require treatment 
to restore his diminished blood-volume. One such case came on to the table with 
a blood-pressure of only 70 mm. Hg. The spinal anesthesia caused the radial 
pulse to disappear. Intravenous saline (3 pints) given slowly throughout the 
operation, together with the intramuscular injection of pituitrin, raised the blood- 
pressure to 130 mm. Hg by the time the operation was finished, and the patient 
made an excellent recovery. The essential state to treat here was lack of blood, 
not lack of blood-pressure, which is primarily significant as an indication of the 
lack of circulating fluid. It is difiicult to suppose that hj'pertonic saline would 
have been a more efficient remedy in this case, and yet it is just the kind of case in 
which one would imagine hj^pertonic s alin e would show to great advantage. 

A third point to note is that in none of these cases is the blood-pressure low 
before the spinal antesthetic is given. We so often hear that the blood-pressure is 
low in shock that we overlook ffie fact that in the early stages of shock the blood- 
pressure is high, and that it fails in spite of a high degree of vasoconstriction only 
when the patient or animal has lost between 40 and 50 per cent of his blood-volume. 
It is obtaous that in the above fist no such loss had taken place. The case just 
referred to might possibly have done so, as his blood-pressure was only 70 mm. Hg. 

For the sake of comparison. Table II shows a series of 20 cases of non-acute 
abdominal sections done under spinal anaesthesia. All these cases, like the preceding 
group, had roo mg. ephedrine injected with the local anaesthetic before the spinal 
anesthetic. The ffist ten were all done by the same surgeon, and the second ten 
by ten different surgeons. It will be noticed that the blood-pressure rose in 18 
out of the 20, and in the other 2 remained the same, after the injection of the spinal 
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ancBsthetic, before the peritoneum was opened. Subsequently, diu-ing the operation 
it fell in every case. Here then is a totally different picture of the course of the 
blood-pressure which calls for a different explanation of the fall. If spinal antesthesia 
causes first a stagnation of blood so complete as to set aside a considerable fraction 
from the circulation, and secondly an exudation of plasma from the capillaries 
comparable to that seen in traumatic shock, why does it not occur in the chronic 
case as in the acute ? I can see no answer to that question. It is certainly not 
due to the condition of the acute case being more serious ; it may or may not be. 
No one would suggest that a perforated duodenum in an otherwise healthy man, 
for instance, was as serious as a malignant growth of the colon or the head of the 
pancreas, or even a condition requiring gastrectomy. The reason why we get a 
fall in the acute case we have aheady shown to be the obliteration of pressor 
impulses by the spinal anesthetic. In the chronic case, on the other hand, we do 
not get a fall of blood-pressure because the vasoconstrictors of the upper dorsal 
anterior roots are not touched by the anesthetic, but are, on the contrary, powerfully 
stimulated both by the ephedrine and the condition of the patient. This overaction 
of the upper dorsal vasoconstrictors is simply part of the means that every organism 
uses to adapt itself to new conditions. It does not occur in the very old, the very 
feeble, or the very ill, and in these cases the blood-pressure falls. 

Table IJ. — Blood-pressure Records in 20 Operations Performed under Spinal 
Anesthesia for Non-acute Abdominal Conditions 


No. 

Initials 

Sex 

Age 

Operation 

B.P. 1 

B.P. 2 

B.P. 3 

I 

A. F. 

M. 



Colostomy and excision 

130 

150 

100 

2 

A. K. 

M. 

56 

Gastro-cholecystostomy 

134 

138 

60 

3 

D. D. 

M. 

65 

Resection of growth of colon . . 

150 

150 

65 

4 

B. 0. 

F. 

45 

Double lateral anastomosis 

100 

140 

90 

5 

C. G. 

M. 

60 

Gastro-enterostomy 

130 

130 

60 

6 

C. B. 

F. 

— 

Resection of growth 

no 

150 

80 

7 

D. B. 

F. 

— 

Appendix (interval) 

II8 

123 

85 

8 

E. R. 

F. 

68 

Resection of growth . . 

145 

160 

80 

9 

G. S. 

M. 

49 

Gall-bladder. . 

120 

160 

125 

10 

H. M. 

F. 

— 

Gall-bladder. . 

130 

135 

60 

II 

J. H. 

M. 

37 

Gastric ligation 

120 

160 

120 

12 

K. W. 

M. 

48 

Resection of growth . . 

120 

170 

80 

13 

M. L. 

M. 

35 

Gastrectomy. . 

no 

150 

90 

14 

M. R. 

M. 

37 

Nephrectomy 

145 

190 

102 

15 

N. S. 

M. 

56 

Gastro-enterostomy 

II5 

130 

75 

16 

0. A. 

F. 

43 

Double pyosalpinx 

120 

140 

no 

17 

P. L. 

F. 

72 

Exploration for malignancy 

140 

150 

60 

18 

R. N. 

F. 

40 

Transverse colostomy . . 

130 

140 

no 

19 

J. A. 

M. 

48 

Appendix (interval) 

140 

170 

125 

20 

-. S. 

F. 

48 

Cholecystectomy 

125 

145 

80 


B.P. 1 = Blood-pressure before spinal anesthetic 

B.P. 2 = Blood-pressure after spinal anesthetic 

B.P. 3 = Blood-pressure after opening of peritoneal cavity 

Why does the fall occur later on? The time at which it occurs — namely, 
when the exploration is made, or severe traction is made, or large swabs are being 
packed into the abdominal cavity — suggests very strongly that it is due to stimulation 
of the vagus, a widely distributed nerve untouched by the anesthetic. The fact 
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that a fall of blood-pressure is more likely if the operation be on the upper abdomen 
than on the lower points in the same direction, as does also the animal experi- 
ment already referred to in this paper. 

Miss Walker refers to the idea that the fall of blood-pressure is due to absorption 
of the aneesthetic into the blood-stream, but rejects it as unlikely. I agree with her, 
but should put it more strongly. Ten milli grams of novocain injected into the 
cistema magna of a cat will kill it in one and a half minutes by paral}'sis of the 
respiratory centre. If artificial respiration be apphed in time the cat will be rescued, 
and in a few minutes wUl be able to breathe by itself. If now we allow it an hour 
in which to destroy any novocain left in its system and then inject 20 mg. of novocain 
into the jugular vein, it affects neither the blood-pressure nor the respiration. 
Moreover in one experiment which I did with Macdonald we injected 7! mg. of 
novocain every minute for twenty-four minutes before the respiration was affected 
— that is, eighteen times the dose that was lethal if put into the cistema magna. 
Again, I injected 300 mg. into the median cephalic vein of a patient in the course 
of ten minutes ; the blood-pressure remained steady between 140 and 160 mm. Hg, 
and the respiration was imaffected. These facts have been published before ; but 
one constantly sees this bog}' of blood absorption of a spinal anesthetic treated 
as a serious danger. 

One other point calls for notice, this time a difference in facts obseiwed. Miss 
Walker records a fall of blood-pressure in 157 cases out of 300 (52-3 per cent), and 
42 failures to obtain anesthesia (14 per cent). Excluding acute cases, and patients 
in whom one would be unlikely to find vigorous adaptation to new conditions — 
that is, the fat and flabby, the very old, or very ill — I tod that in the last too cases 
of which I have records, in only 5 (5 per cent) has there been a fall of blood-pressure 
before the operation began, and there have been no failures to obtain the required 
anesthesia and muscular relaxation. It is perhaps impossible to explain such 
different results, but one factor may account for part of the discrepanc}'. I have 
used the following solutions — heaty duracain (a 10 per cent novocain solution), 
heav}' percain (a 0-5 per cent solution), and heaty decicain (a i per cent solution), 
each with a specific gravity of 1-025. These solutions are injected with the patient 
lying on his side, and he is turned on to his back immediately after the injection 
is finished. In this way more posterior roots are affected than anterior, and as it 
is the paralysis of the anterior roots that causes a fall of blood-pressure, I regard this 
technique as both more rehable and safer than the use of light solutions. 

A fall of blood-pressure during spinal anaesthesia may be due to one or more 
of many causes. Treatment, if any, will depend on the diagnosis of the cause. 
Whether any of these causes is more efficiently remedied by the use of h}’pertonic 
saline, which has certain admitted disadvantages, than by more ordinal}' methods, 
seems doubtful. 
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PATHOLOGICAL FRACTURE OF THE HUMERUS 
COMPLICATING LATE SECONDARY SYPHILIS 

By H. JACKSON BURROWS, London 

CASE REPORT 

The events in the following case are described in the order in which they presented 
themselves to the surgeon, as they seem more instructive in this sequence than in 
strictly chronological order. 



Fig 324 — The right humerus Fig 325 — Posterior projection Fig. 326. — The left radius and 
(postencr oblique projection), shotving of the fractured right humerus. ulna, 

the pathological fracture. 


History given by the Patient and Clinical Examination. — The patient was a main- 
tenance mechanic, aged 28 years. Ten weeks previously, when throwing a skittle ball with 
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his right arm, he heard something snap, and the arm dropped and became useless. He 
was treated in a hospital with a Thomas’s arm bed-splint. After seven weeks he returned 
to work. 

The day before he came under observation, he was boarding a tramcar, which started 
suddenly as he was hanging on with his right hand, when he experienced sudden pain in the 
right arm and loss of use of the limb. 

On examination, any movement of the right arm resulted in pain. 

X-RAY Examination. — ^The humerus of each side was X-rayed. The right showed an 
obh'que fracture just below the middle {Figs. 324, 325). Both showed subperiosteal new bone 



Fig. 327. — The skull. 


formation which blended with the cortex ; this was irregularlj’ rarefied and showed a trabecular 
structure very clearly. The eccentric thickening of the cortex and the clear dehneanon of its 
texture were somewhat reminiscent of the appearances in Paget’s disease. 

A screen examination of the whole patient was carried out, and radiographs were made 
from those bones which appeared affected when so viewed. These comprised all the bones 
of the body except the pelvis, skull, hands, and feet. The changes were similar to those 
described above, except that localized patches of decaldficarion were more pronounced in 
some situations — left radius and ulna {Fig. 326), both fibula:. 

Provisional Diagnosis. — Sjphih's was considered the most likely cause of the generalized 
bone condition associated with the pathological fracture, although the patient was old to be 
giving the first indications of congenital disease, of which srigmata were absent, and seemed 
young for the bony manifestations of acquired disease. The most probable differential 
VOL. XXIV— NO- 95 29 
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diagnosis was considered to be generalized fibrosis of bone (‘ osteitis fibrosa ’ without hyper- 
parathyroidism), or possibly hyperparathyroidism. 

Further Investigations. — 

Urine. — Bence-Jones albumose was absent. 

Blood Wassermann Reaction . — This was negative on three occasions, the last after a pro- 
vocative dose of N.A.B. (0-45 g.). 


Fitrther X-ray Examination . — ^Radiographs were made from those parts of the skeleton 
which had been examined previously on the screen only (e.g.. Fig. 327). All showed the 
changes described, and they were particularly beautifully seen in the 


hands and feet. 

Blood Chemistry (Dr. H. E. Archer, Dr. G. A. Harrison, and 
Dr. William Smith). — 

Serum calcium — 

13-0 mg. per 100 c.c. serum (ist exam.). 

11-3 mg. per 100 c.c. serum (2nd exam.). 

Inorganic phosphorus — 

3'7 mg. per 100 c.c. plasma (1st exam.). 

3-4 mg. per 100 c.c. plasma (2nd exam.). 

Plasma phosphatase 0-788 units. 

Final Diagnosis. — Although nothing abnormal had been reported 
in the screen examination of the pelvis, the radiograph clearly showed 
the tracks of intramuscular injections. When confronted with these 
the patient admitted to having received treatment for acquired syphilis 
at another hospital.* He had not previously admitted to any illnesses, 
but had not been very closely questioned. In this connection it is 
worth recording that he was prosecuting a claim for compensation 
for his accident against the tramway undertaking. 

Progress of Fracture. — A Robert Jones humerus extension 
splint was applied. At the end of four weeks clinical examination 
revealed imion, and active movements of shoulder and elbow were 
started. Full function was regained. 

Progress of General Osseous Condition. — Seventeen months 
after the first examination fresh skiagrams were taken of the bones of 
each arm {Fig. 328), forearm, hand, thigh, and leg. They had 
returned to an almost normal condition. 

The patient stated that he had not received any further treatment. 

COMMENTS 

The features of particular interest in this case are the 
following : — 



I. The onset of generalized osseous changes in spite humSfs SeiTn 

of intensive treatment, which had started in the primary of seventeen months ftom 
j *11 -L* ' jy t_ 1 1^1*1 325. 

Stage and was still being earned out when the pathological 

fracture occurred, and which had resulted in a negative Wassermann reaction. 


2. The secondary character of the condition, as shown by its early onset, 
by its generalized distribution throughout the skeleton, and, if the patient’s 
statement is accepted, by its spontaneous resolution. 


* I am much indebted to Dr. V. E. Lloyd for the following information : — 

Fifteen months previously, first attendance with primary penile lesion {Sp. pallida present) 
and inguinal adenitis. Wassermann ++. No secondary signs. Treatment with arseno- 
benzole and bismuth injections. Wassermaim negative prior to second course of treatment, 
starting six months after the first. Wassermaim negative also at end of third course of treat- 
ment fourteen months after the onset. Total medication in fourteen months ; N.A.B. 12-85 g. ; 
bismuth oxychloride, twenty-seven injections of 2 c.c. 


PATHOLOGICAL FRACTURE OF HUMERUS 455 


3. The complication of a pathological firacturej and the readiness with which 
this united. 

4. The circuitous method of arritdng at a diagnosis. 

5. The medico-legal implications. 

6. The possibility that the generalized bone changes were the result of therapy 
and not the result of the disease. 

In addition to the acknowledgements made in the text I have to thank Mr. 
R. C. Elmslie for taking the patient under his care for certain of the investigations ; 
and Dr. J. Wylie, Dr. D. M. Stone, and Dr. G. T. Loughborough for permission 
to reproduce the skiagrams. 
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A COMPARISON OF THE RESULTS OF SPINAL FIXATION 
OPERATIONS AND NON-OPERATIVE TREATMENT IN 
POTT’S DISEASE IN ADULTS 

By G. K. McKEE 

REGISTRAR TO THE ORTHOPEDIC DEPARTMENT, NORFOLK AND NORWICH HOSPITAL 

Evidence, botE clinical and pathological, is in favour of the view that the tubercle 
bacillus in a ‘ cured ’ lesion is not destroyed by the body ; it is only encapsulated 
by the reactive changes of the host and is thereby rendered more or less innocuous. 
This conception of the disease is probably not invariably true, but for practical 
purposes it must be held that a tuberculous focus always carries the danger of 
containing live tubercle bacilli. 

In order, therefore, to obtain a permanent cure of the disease, excision should be 
very satisfactory ; but actually its application is limited because, firstly, general treat- 
ment is always required as well as treatment for the local lesion ; secondly, excision 
is frequently not complete ; and thirdly, some lesions are very difficult of access. 
In early tuberculous lesions of bone before joint involvement has occurred, excision 
of the focus is often advocated, and is probably a sotmd line of treatment ; but in 
the case of the spine, with a few heroic exceptions, it is never attempted. Conse- 
quently, until some specific remedy is introduced, we are left with ‘ cure ’ by 
conservative treatment, which means encapsulation of the focus by fibrous tissue. 
This is a fairly satisfactory result except under two conditions, one where a com- 
munication with a blood-vessel persists and metastatic lesions occur repeatedly, 
and the other where movements take place (i.e., in joints) which are liable to cause 
liberation of the bacilli and reactivity of the disease. The former accident is as a 
rule beyond our control, but the latter can be obviated to some extent by treatment. 
It is this decrease in the danger of reactivity that has, generally speaking, caused the 
absolutely fixed joint to become recognized as the best end-result of tuberculous 
disease. 

As the absolutely fixed joint (true bony ankylosis) is very seldom achieved in 
cases of pure tuberculous infection, artificial fixation of the joint was suggested, and 
at present plays a big part in the treatment of the condition. The problem of the 
stage at which the operation should be performed is one which requires very careful 
consideration, and the main object of this article is to help to establish the place 
of fixation operations in spinal disease in adults. 

The idea of absolute immobilization afforded by operative aid, the short- 
cutting of the natural healing process, the essentially conservative nature of the 
operation, its relatively easy technique and low mortality-rate, aU combined to 
render treatment by the creation of bony ankylosis very popular, especially in cases 
where the economic factor had to be considered. The lack of anterior consolidation 
induced by early fixation and the increased frequency of late abscess-formation were 
not appreciated until later. 
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The literature on this subject is (as is the way with all controversial subjects) 
relatively enormous, there being more than forty articles published during the 
last three years. A perusal of this and previous literature is useful in that it 
shows the cautious attitude adopted by the leading authorities on spinal tuberculosis 
in England, in contrast to the enthusiasm t^dth which the operation was advocated 
in America. 

Albee^ first performed his operation in 1909 and Hibbs- in 1911. Later, in 
1918, Hibbs reported a series of 210 cases without any primary mortality and with 
only 4 cases in which pseudo-arthrosis formed subsequently. This was a verj* 
satisfactory report as far as immediate results were concerned, and in view of this 
as well as of the other appealing factors in favour of the operation, the American 
enthusiasm was sustained for many years, and even as late as 1935 the operation 
was advised on any patient at any age, provided the surgical risk was good. That 
there were limits to the indications for the operation, however, has been expressed 
on many occasions, and the general idea of these may be obtained firom the following 
quotations from the hterature. 

In 1923 Girdlestone,^ concluding an analysis of 100 cases, stated : “ In adults 
posterior spinal fixation is rehable and has great value as part of the conservative 
treatment of Pott’s disease.” Gauvain,'* in 1933, is of the opinion that “ in adults 
their employment is more often justifiable, but I still hold the view that they are not 
indicated when the disease is active, and that, in other words, their value is rather 
in the nature of effective internal splintage to replace ineffective external splintage ”. 
King,® in 1933, reporting on the results of 93 cases that had had spine fusion opera- 
tions, makes these interesting observations : “ The stability of the kyphos is mainly 
dependent upon adequate anterior vertebral-body contact. Correction obtained 
by abduction of its jaws causes instability by producing a dead space in the diseased 
area. Posterior spinal fusion does not restore sufficient stability to maintain 
correction obtained in this maimer ”. Calve,® in 1935, advocated that it should only 
be performed when the disease is in the stage of an end-result, and this may be taken 
as a summary of the present-day opinion of ‘ when to operate ’. 

The series of cases analysed below supports this \dew in general, and not onl}’ 
confirms the fact that the stabihty of a kjyihos is mainly dependent on adeqtiate 
anterior vertebral-body contact, but also the results indicate that posterior fixation 
by operation in the earl}’^ stage of the disease delays anterior fixation between the 
vertebral bodies (apparently because it prevents approximation in the later stages 
of the healing process), and, as a result of this lack of consolidation, abscess forma- 
tion and reactivity are more common in the cases treated by operation. 

CHOICE OF CASES FOR COMPARISON 

A comparison of the results of 100 cases treated b}’ non-operative means 
and 50 cases treated by fixation operations has been made, together with an 
attempt to obtain cases of the greatest comparative value. For this purpose those 
with the following factors in common have been chosen, but beyond this there 
has been no selection of cases. 

Age . — All cases were of sixteen years of age or older at the commencement of 
the disease. 

Site . — All the lesions were in the dorsal or lumbar regions. 
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Stage of Evolution of the Disease . — ^All the cases were in an early stage of the 
initial activity at the commencement of the treatment, so that cases with a hopeless 
prognosis on admission because of old-standing disease, incorrect previous treatment, 
or lack of treatment altogether are not included. 

General Treatment . — ^AU cases have had the same general treatment at the same 
sanatorium, but whereas in those treated by operation it has been for twelve months 
following the fixation, in those without operation it has been continued for a 
period of eighteen months on the average. 

CLASSIFICATION OF CASES 

The comparative value of the cases is stiU further increased by a radiological 
classification of the initial lesion, a radiological classification of the end-result, a 
rlintral classification of the end-result, and an efiicient follow-up scheme. The 
initial radiological classification shows the extent of the disease in the two 
groups of cases at the commencement of treatment, and indicates that on the 
whole a rather more extensive type of lesion has been dealt with by operation, 
but the differences are not sufficient to prevent a reasonable comparison, as given 
in Table I. 


Table I . — ^Extent of Disease in Operation and Non-operation 
Cases at Commencejaent of Treatment (Initial Radiological 
Classification) 


1 

Class of Lesion 

1 

Operation 

Cases 

Non-operation 

Cases 

I. Minimal lesion.. 

per cent 

8 

per cent 

17 

2. Metaphysial and osteomyelitic of 
two vertebral bodies 

66 

73 

3. Similar to (2) but involving more 
than two vertebral bodies 

26 

10 


Classification A ; The Radiological Appearance of the Initial Lesion. — 

It is convenient to consider this on a basis of the degree of bony destruction. Three 
main classes may thus be formed : — 

Class I. — A minimal lesion, usually metaphysial^ (often called tuberculous 
epiphysitis), sometimes periosteal, or even both metaphysial and periosteal {Fig. 

329). 

Class 2. — A metaphysial and osteomyelitic lesion involving not more than two 
adjacent vertebral bodies. 

Class 3. — Similar to Class 2 but involving more than two vertebral bodies. 
Classification B : The Radiological Appearance of the End-result. — 
This classification is made on a basis of the degree of fusion anteriorly between the 
vertebral bodies as seen on the X-ray films. The lesions must also show good 
surrounding density with a clear outline, thus indicating quiescence. 

Class I. — Definite complete fusion of the diseased area. The majority of these 
will probably be bony ankylosis {Fig. 330). 
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Class 2. — h. minimal degree of incomplete fusion as evidenced by a linear gap 
at the site of the lesion. This type will correspond to firm fibrous ankj’losis patho- 
logically. 



Fig. 329. — A Clais 1 initial lesion — i.e., 
naimmai degree of involvement. 


Fig. 330.— a Class X result, same 
case as Fig. 329. 



Fig. 331. — A postenor dislocation. This type of end-result is onh seen in cases 
\^hich have an onset in childhood. 


Class 3 . — h verj* definite gap (a quarter to half an inch) betu'een the bones 
afiected at the site of the lesion. This will correspond to insecure fibrous union 
pathologically. 
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Class 4. — ^An extensive loss of substance at the site of the lesion, giving rise to 
either a gap greater than the depth of one whole vertebral body or to a pathological 
dislocation. 

It must be realized that some cases which started as minimal lesions may remain 
so localized that complete destruction of the cartilage does not occur. In these 
cases a small gap will be seen in the radiograph ; this will not represent an area of 
cavitation, however, but merely the remains of an intervertebral disc. When Class i 
and Class 2 radiological end-restdts are considered together, as good, as in Table II 
and as used in the comparison of the cases, an error due to the misinterpretation 
of the radiographs is avoided. 

Classification C : The Clinical Condition of the End-result. — 

Class A. — Up and about, fit for full day, no symptoms. 

Class B. — ^Ahve and well, but only up part time, minor symptoms. 

Class C. — ^Reactivity of the spinal disease, or the occurrence of any complica- 
tion such as abscess formation, sinus formation, and paraplegia. 

Class D. — Died. 

The degree of deformity (kyphos) has not been considered in classifying the 
end-results of these cases. This is due to the fact that, firstly, the cases with the 
soundest fusion often show well-marked deformity secondly, the gross deformities 
are seldom seen in cases which have not had an onset in childhood (Fig. 331), and 
so the question of degree of deformity is of minor significance in the adult, even 
from a cosmetic point of view. 

In Table III only Class A clinical results are considered GOOD. 

The Follow-up Scheme. — Under the London Cotmty Council all cases of a 
tuberculous nature are followed up for a minimtim period of five years after they have 
returned to home conditions and provided that they remain quiescent. They are 
also as a rule supervised by the same medical officer who has had charge of them 
during their stay in hospital. 

The length of time in which the cases comprising the clinical groups A and B 
have been under observation as quiescent and under home conditions is an average 
of five years for the operation group and three years for the non-operation group. 

COMPARISON OF END-RESULTS 

(Tables II, III, IV) 

The end-results, in order to simplify comparison, may be summarized as 
follows : — 

Non-operative Treatment. — Gives : — 

a. 62 per cent GOOD radiological results — i.e., cases showing bony fusion or 
fibrous fusion with a minimal gap. 

b. 70 per cent good clinical results — ^i.e., cases which are back under home 
conditions, are fit for a full day of work, and have no symptoms. 

c. 4 per cent of cases showing late abscess formation, i.e., after they had 
finished treatment and had been discharged. 

Operative Treatment. — Gives : — 

a. 38 per cent good radiological results. 

b. 32 per cent good clinical results. 

c. 40 per cent of cases showing late abscess formation. 
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These main results of the analysis are so striking and decisive that, even allow- 
ing for the slighdy more extensive type of lesion dealt with and the less general 
treatment received by the operative group^ the foUowing definite conclusions can 
be formed : — 

1. Cases treated by non-operative means give better anterior consolidation. 

2. Cases treated by non-operative means give better clmical results. 

3. Cases treated by non-operative means are much less liable to develop late 
abscess formation. 


Table II . — CO.MPARISON OF EnTJ-RESULTS RADIOLOGiaUiY 


Class of E.sd-result 

Operatios* 

Cases 

KON'-OPER-ATION’ 

1 Cases 

1. Bony ankylosis | 

per cent 

8 

per cent 

10 

2. Firm fibrous ankylosis ) 

30 

52 

3. Insecure fibrous ankylosis . . | 

46 1 

36 

4. Large gap or dislocation 

4 

— 

5. Remained active imtil death 

12 

2 

1 


Table III . — Comparison of End-results Clinically 



Opesation 

NON-OPER.ATIOX 

CtnacAL Class 

Cases 

Cases 


A. 

Normal life. Good 

1 

per cent j 

32 

per cent 

70 

B. 

Restricted life . . 

1 

14 

6 

C. 

Reactisity 

.. 1 

3^ 

14 

D. 

Died 

1 

22 

10 


Table IV . — Chief Complications and Tlme of their Occurrence 
IN History of Dise.ase 


COSIPUCATIOK 

Operation Cases 

1 

Non-opepation Cases 

Before 

Operation 

During After- 
treatment 

After 

Discharge 

Before 

1 Treatment 

During After 

Treatment Discharge 


per cent 

per cent 

per cent 

per cent 

per cent j per cent 

Abscess 

26 

1 

10 

40 

54 1 

I I 4 

Sinus 

4 

1 

1 = 1 

8 

1 

Paraplegia . . 

1 " 

— 1 

2 i 

1 

1 

1 
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FURTHER RELATIONSHIPS BETWEEN DIFFERENT ASPECTS 
OF SPINAL DISEASE, OF VALUE IN ASSESSMENT 
OF TREATMENT 

It seems almost axiomatic to say that the firmer the anterior fiision the better 
the clinical result. 

Table V definitely confirms this view, but perhaps not to such an extent as would 
be expected ; this may, however, be due to the fact that bony ankylosis seldom 
occurs without secondary infection, and secondary infection is very prejudicial to a 
good clinical result. It must be clearly understood that “ firm ankylosis, preferably 
bony, is the thing aimed at ”, as was enunciated by Percival Pott nearly 200 years ago. 

The initial X-ray lesion has a very definite bearing on the X-ray end-result ; 
this is shown by Table FI, in which it will be seen that in the cases treated by non- 
operative measures : — 

Minimal lesions {Class i) give 16 out of 17 results (94 per cent) of bony anky- 
losis or of minimal-gap fibrous ankylosis — ^i.e., the class of result which is considered 
GOOD from the radiological point of view. 


Table V . — ^Relation of Degree of Anterior Fusion to Clinical 
Result in Non-operative Group 


Degree of Anterior Fusion ^ 

(X-RAY Result) 

Clinical Result 

Class A 

Class B 

Class C 

Class D 

Bony fusion {Class i) 

per cent 

80 

per cent 

10 

per cent 

10 

per cent 

Fibrous union with minimal 
gap {Class 2) . . 

71-2 

3-8 

15-4 

9-6 

Fibrous union with moderate 
gap {Class 3) . . 

695 

8-4 

13-4 

8-4 


Table VI . — Relation of Radiological Lesion at Commencement of Treatment 
TO Radiological End-result in Non-operative Group 


Initial Lesion 

End-result 

1 

Class 1 

1 

Class 2 

Class 3 

Class 4 

^ Remained Active 

Minimal lesions {Class i) . . 

3 cases 

13 cases 

I case 

— 

— 

Involving two vertebral bodies 
{Class 2) 

7 cases 

36 cases 

28 cases 

! 

2 cases 

Involving more than two verte- 
bral bodies {Class 3) 


3 cases 

7 cases j 

— 

— 


Lesions involving the bodies of only two vertebrae {Class 2) give 43 out of 73 
cases (58-9 per cent) of good results radiologically. 
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Lesions involving more than two vertebral bodies (Class 3) give only 3 out of 
7 cases (43 per cent) of good results. 

A farther significant point is that there are no Class 4 end-results in the non- 
operative group (100 cases) ; the tendency of the disease to remain localized if 
correct treatment is instituted is thus well shown. When the onset of the disease is 
in childhood, however. Class 4 end-results are relatit^ely common (cases with gross 
degrees of deformity), in marked contrast to the adult form. 

CONSERVATIVE TREATAffiNT 

The length 0/ time required by conservative treatment in adults is actuallj* 
remarkablj' constant, the average being eighteen months, again a marked contrast to 
the more prolonged and highly variable period of treatment required when the 
onset is in childhood. 

The method of treatment used is based on the pathological evolution of the 
disease as demonstrated by serial radiography and occasional pathological specimens. 
It may be summarized as follows : — 

1. To Obtain Ouiescence. — For this purpose immobilization in recumbenc}- is 
required until the activity as demonstrated clinically and radiologicaHy has subsided. 
A spinal frame or plaster-of-Paris bed is the method employed, and about twelve 
months is the period of time required. A moderate degree of hj’perestension is 
used at this stage, just sufficient to create a state of absence of compression in the 
diseased area, and so mechanical destruction as far as possible is prevented. 

2. To Obtain Consolidation of the Diseased Area, zshen Activity has Subsided . — 
This is carried out by firstly allowing the patient to be free in bed for about two 
months, and then allowing him to get up in a spinal brace, taking about three months 
before the fuU normal activities are resumed. 

The degree of kyphosis is so slight, as a rule, in adults, that the production of 
secondary curves by extension above and below the diseased area is not required. 

ILLUSTRATIVE CASES 

The following case reports are of interest as illustrations in themselves of the 
main contentions of this article. 

Case I. — ^W. A. D., male, aged 22 years. 

This case showed two lesions. The initial one of the eleventh and twelfth 
dorsal vertebra was fixed by a graft extending from the spinous process of the 
tenth dorsal vertebra to that of the first lumbar, the operation having been performed 
five months after the onset of S3’mptoms. Post-operative treatment consisted of two 
months in a plaster-of-Paris bed ; the patient was then allowed up wearing a spinal 
brace, and one month later commenced work as a saw-mill hand. This work was 
continued for two j'ears, when the pain in the back recurred and radiological 
examination showed a second lesion between the eighth and ninth dorsal vertebra;. 

The full consert'ative treatment was carried out for this second lesion, and the 
final X-ray film is vety interesting. It is reproduced diagrammatically in Fig. 332, 
and shows that there is a definite gap (Class 3 result) at the site of the initial lesion, 
but that the second lesion has consolidated well, no cavity remaining (Class 2 result). 
On further examination of this film a slight degree of erosion of the anterior surface 
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of the tenth dorsal vertebra can be made out, and a faint shadow anterior to the 
affected region of the spinal column, suggestive of an abscess between the anterior 
common ligament and the vertebral body (aneurysm phenomenon). This probably 
indicates that excessive movement and strain at the site of the eighth and ninth 
dorsal vertebrte, as a result of the fixation of the spine below, were the factors that 
determined the level of the second lesion. 

Case 2. — M. M., aged 37 years, female. 

This case was a metaphysial and osteomyelitic lesion of the tenth and eleventh 
dorsal vertebrEe, i.e.. Class 2. It was grafted, while still active, about six months 
after the onset of the disease, the graft extending from the spinous process of the 



Fig. 332 . — Case 1, — End-resulis of opera- 
tive and non-operative treatment compared 
m the same case. Both show quiescence of 
the disease, but whereas there is good con- 
solidation in the non-operative instance, a 
cavity is still present in the grafted lesion. 
A, Extent of graft — spine of D.lOto that 
of L.l: B, Second lesion, good density, 
clear outline and good consolidation — Class 2 
end-result j C, First lesion, good density, 
clear outline but cavity still present — Class 3 
end-result. 



Fig. 333. — Case 2. Superimposed tracings 
of X-ray films showing 15® of collapse as^ a 
result of poor anterior consolidation, in spite 
of a graft. 


eighth dorsal to that of the twelfth dorsal vertebra. After-treatment was prolonged, 
the total period of recumbency being fifteen months, because of abscess formation 
and paraplegia which arose six months after the operation. A comparison of the 
X-ray film immediately after grafting and the X-ray on discharge over two years 
later {Fig. 333) shows that further collapse of the diseased area has taken place. 

This case illustrates the fact that an early graft will hold the diseased area suffi- 
ciently to prevent consolidation and yet will not be sufficiently strong as a sole means 
of support to prevent minor degrees of collapse from taking place. 

Case 3. — G. A., aged 28 years, female. 

This lesion of the twelfth dorsal and first lumbar vertebrse, of the metaphysial 
class, was grafted during the active stage of the disease and followed by full conserva- 
tive treatment, giving a Class i X-ray result (bony fusion). A few months after 
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discharge the patient felt something snap in her back^ and a radiograph {Fig. 334) 
taken at this time revealed a fracture of the graft. 

The following points are of spedal interest in this case : — 

1. The graft was placed too high so that it did not span the diseased area (this 
occurred in one other case in the series of 50). 

2. Full conservative treatment gave a Class i result. 

3 - The strain on the portion of the spine uimecessarily fixed by the graft was 
sufiicient to fracture the graft. 

Case 4. — W. B.j female, aged 36 years. 

This case was grafted during the active stage of the disease, the graft extending 
from the spinous process of the eighth to that of the twelfth dorsal vertebra, the 



Fig. 334 — Case 3. A Class 1 result The graft 
spans the wTong spines, and also shows a fracture m its 
centre. 


Fig 335 — Case 4 This shows exten- 
sive in\oIvement of the lower dor'aJ region 
TTie lowest lesion has a «equestruia in its 
centre, and is held open b> a graft, while 
the upper lesion «hows good consolidation 



lesion being a metaphysial and osteomyelitic one {Class 2) of the ninth and tenth 
dorsal vertebrse. After-treatment consisted of fourteen weeks’ recumbenct* followed 
by a plaster-of-Paris jacket for four months, and then the patient was fitted with a 
spinal brace and reconunenced her work as a machinist (sitting occupation). 

After fifteen months under working conditions root-pains occurred, and the 
X rays showed a recurrence both above and below the original lesion. Further 
conservative treatment has now been employed for eighteen months, and the latest 
X-ray film {Fig. 335) shows that the e.xtension of the disease was probably by way 
of the anterior abscess, the cupping of the anterior outline of the vertebral bodies 
being quite definite (aneur3'sm phenomenon), and the shadow representing the 
abscess anterior to the coliunn fairly distinct. The lower lesion between the 
eleventh and twelfth dorsal vertebra is bridged by a graft and shows a wide cavit}- 
m'th sequestrum formation. The original lesion of the ninth and tenth dorsal 
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vertebrae shows fairly good consolidation. The upper lesion between the seventh 
and eighth dorsal vertebrae does not show the cavity formation like the lower one, 
because it has not been bridged and consequently held open by the graft. 

PROGNOSIS 

The prognosis in Pott’s disease in adults is often quoted as being very grave, 
but this is not the case if correct conservative treatment is employed. Table III 
shows a mortality-rate of lo per cent for loo cases which had been under observa- 
tion for an average period of six years since the onset of the disease. Actually the 
prognosis as regards life, length of treatment required, and end-result is much 
better in adults than in children. 

A CONSIDERATION OF CERTAIN POINTS OFTEN PUT 
FORWARD IN FAVOUR OF OPERATION 

The Economic Factor. — It is because of the economic factor in adults that 
operative fixation is so often advocated, but it is now agreed that general treatment 
for at least a year is required in aU cases, and as conservative treatment only takes 
eighteen months the actual saving of time is only six months. But at what sacrifice 
is this six months saved ? When it is realized that with operation there are only 
32 per cent good results, whereas with conservative treatment there are 70 per 
cent GOOD results, this economic factor as an indication for early operation cannot be 
taken into consideration. 

The Immobilization Factor, — A spinal graft, after it has ‘ taken together 
with recumbency, is the most effective means of obtaining immobilization; in 
fact it is the only way whereby movements during respiration can be completely 
prevented. This factor is the only unequivocal advantage of early grafting. 

The Vascularizing Function of the Graft. — It has been suggested that the 
insertion of a tibial graft causes an increase of the vascularity of the diseased area 
of the spine (Albee) and so has a beneficial action on the course of the disease. 
The centre of a tuberculous lesion has an impoverished blood-supply, but the 
periphery has a zone of hypertemia ; it must be extremely difficult to decide that 
this zone of hypertemia had been still further increased by a graft except possibly 
as a result of the minute study of a very large number of post-mortem examina- 
tions. However, allowing for such a possibility, the end-results of these cases 
suggest that there has either been no such beneficial influence, or, if there has, then 
it has been more than counteracted by the disadvantages of grafting during the 
■early stage of the disease. 

THE PLACE OF SPINAL FIXATION OPERATIONS IN THE 
TREATMENT OF POTT’S DISEASE 

I. During the Active Stage. — ^As a result of this analysis it may be concluded 
that the operation of spinal fixation is contra-indicated in the active stage of Pott’s 
disease in the adult, because : — 

a. The clinical end-results are only half as good as those obtained in conserva- 
tively treated cases. 
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b. Anterior fusion betw^een the vertebral bodies is delayed by posterior spinal 
fixation. 

c. Posterior fixation is not sufiicient to stabilize the spinal column, if there is 
poor anterior fusion. 

d. The economic factor is put out of consideration because of the inferior end- 
results obtained by operation ; further, if general treatment is used (and it should 
be used in aU cases irrespective of local treatment) the saving of time is only six 
months. 

In brief, the only object in performing the operation at all during the active 
stage is because of its immobilization effect, and this may be obtained sufficiently 
well by non-operative means. 

2. In the Treatment of the End-result. — Spinal fusion used solely as a 
form of internal spinal support for the diseased area, when the optimum degree of 
anterior consohdation has been obtained, is much more efficient and much less 
cumbersome than any form of external apphance, and undoubtedly has a most 
useful place in estabhshing the permanent cure of the disease. A consideration of the 
radiological end-results obtained in this disease brings out the conclusions that : — 

a. In the cases with bony ankylosis (Class i tj'pe), where fusion is sound 
anteriorly, then probably nothing further is required ; in fact, putting a graft into 
such a case is unnecessary (though it would be wiser to graft in a case where there 
was a doubt as to whether bony ankylosis had occurred or not). 

b. Cases of fibrous tmion (Classes 2, 3, 4) are definite indications for grafting, 
but tvith the provision that in the case of a large loss of substance — i.e.. Class 4 — 
it must be a true end-result and must have been given many months, even years, 
to consolidate as much as possible anteriorly before the operation is carried out. 

THE TYPE OF FIXATION OPERATION 

There are several satisfactory methods of performing spinal fixation. An auto- 
genous tibial graft combined with obliteration of the posterior articulations is 
probably the best, but what is most important is that it should imm obilize the 
diseased area and the diseased area only. The reasons for advocating this short 
tjqje of graft may be emunerated as follows : — 

1. If the ^nft includes the spinous processes, posterior articulations, and 
laminte of the diseased vertebrte, then the actual area of disease will be immobilized 
efficiently — ^i.e., it is efficient as a form of spinal support for the weakened region. 

2. When the disease has reached the stage of an end-result, there can be no 
object in throwing out of action normal intervertebral joints above and below the 
lesion. In fact, there is a positive objection to such a procedure, because the greater 
the length of spine immobilized the greater the stresses and strains on the rest of the 
colimm, if normal activities are undertaken, giving an increased liabihu* to recurrence 
above and below the diseased area. 


SUMMARY 

The treatment of tuberculosis of the spine is discussed and the hterature on 
fixation operations briefly reriewed. 

A series of too cases treated b}* non-operative means and a series of 50 cases 
treated b}' operation are anal5’sed and compared, chiefly in regard to their end-results. 
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The main conclusion arrived at is that spinal fixation operations performed during 
the active stage of Pott’s disease prevent consolidation betiveen the vertebral bodies 
at a later stage in the healing process ; and that consequently the place of operative 
aid is solely in the treatment of the end-result, in order to establish a permanent 
cure of the condition. 

I am indebted to Dr. Colwn, of St. Luke’s Hospital, Lowestoft, for suggesting 
the investigation. 
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GASTROSCOPY 

ITS fflSTORY, TECHNIQUE, AND CLINICAL VALUE, 
WITH REPORT ON SIXTY CASES 

By HERMON TAYLOR* 

SURGICAL FIRST ASSISTANT, LONDON HOSPITAL 


HISTORY 

The first attempt to view the interior of the stomach without hating recourse to 
abdominal section was made by Kussmaul in 1868. The incandescent electric lamp 
had not at that time been invented, and Kussmaul’s efibrts were made b}* the rat’s 
of light from a naked flame reflected down a long straight wide tube. The rlinit^l 
results were of no practical value at the time, but the attempt was an expression of 
the growing desire of clinicians to render visible the internal as well as the external 
surfaces of the body. 

In 1871, Desormeaux laid down the general principles of endoscopy, and in 
1876, just sixty years ago, the first indirect vision gastroscope was made by Nitze in 
Vienna. This instrument had an optical system similar to that of a modem cysto- 
scope, with an electrically-heated incandescent platinum wire as the source of 
illumination. DifiBculties were encountered with the verj’ large diameter of the tube 
and the heat emitted by the platinum wire, and this instrument was only used experi- 
mentally on the cadaver. Mikulicz, however, interested himself in the problem, 
and in 1881 the first practical gastroscope was made under his direction. This 
instrument was narrower, and the glass enclosing the incandescent platinum wire 
was kept cool by a stream of water. In order to clear the projecting vertebral column 
the instrument was angulated through 30' near its distal end, with a prism at the 
angle to deflect the light rays to the ej'e-piece. Several patients were successfully 
examined with this instrument by Mikulicz with no fatalities, and in one case a 
carcinoma of the stomach was diagnosed by means of it. General anesthesia was 
necessary for the instrumentation, which was described by Mikulicz as “ an exquisite 
surgical manipulation which should only be undertaken by the most expen”. 
Mikulicz, however, was disappointed with his experience. The view of the stomach 
was incomplete on account of the lack of a rotating nose-piece to the angulated 
instrument, so that a negative result from the examination was of no significance. 
In consideration of this and the necessity for general anaesthesia, Aiikulicz held 
that exploratory laparotomy was to be preferred, and abandoned the method. 

The effect of the practical failure of this veiy brilliant piece of work was to 
render clinicians sceptical of the possibilities of gastroscopy for the next thirty years. 
A number of imsuccessful attempts to solve the difficulties were made during this 
period. Rosenheim experimented with a straight rigid instrument, but found it 
too dangerous to use. Rewidzoff tried to make this safer by first introducing a 
flexible stomach tube and passing the rigid instrument through this protecting 
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channel. It was found, however, that with a straight gastroscope the projecting 
lumbar vertebral column limited the intra-gastric field of vision considerably, and 
the results obtained were considered by the majority of practitioners insufficient to 
justify the discomfort entailed in the use of this rigid type of instrument. 

In 1900 Kelling devised an instrument consisting of a number of hinge-jointed 
sections so that it could be introduced as a relatively flexible tube, but braced straight 
when in position by longitudinal tension wires. This instrument was angulated 
like that of Mikulicz to clear the vertebral colunm, but it also had the rotating 
nose-piece that Mikulicz had desired so much in order to see the whole area of the 
stomach. It was unfortunately too complicated and fragile, and was soon irreparably 
damaged before its use could be proved. 

The solution of the problem was carried a stage further in this country by H. S. 
Souttar and Theodore Thompson in 1908. The experience of past workers together 
with a wide knowledge of physics and a remarkable degree of mechanical ingenuity 
enabled Souttar to construct an instrument which fulfilled aU the physical require- 
ments. It was angulated, carried a rotating nose-piece, and was constructed on the 
sectional principle of Kelling, so that it could be passed flexible and braced rigid 
for the examination. Souttar and Thompson successfully examined a number 
of cases at the London Hospital, which they reported in the Quarterly Journal of 
Medicine. The use of this instrument, however, was allowed to lapse for two reasons. 
In the first place, although a good view was obtained, general anesthesia was neces- 
sary for the instrumentation, and so many cases subsequently had an operation 
that the anesthetic for the gastroscopy was felt to be hardly justifiable. Also, 
radiological examination of the stomach by the barium meal, which was at that time 
coming into general use, seemed to satisfy ail the requirements of gastric investiga- 
tion. For the second time, therefore, gastroscopy was abandoned after it had been 
successfully practised. 

As the limitations of radiology of the stomach became gradually recognized on 
the Continent, however, clinicians there turned again towards the ideal of gastro- 
scopy and the problem of how to render it safe, reliable, and painless. The solution 
was found in a new optical system, in which a flexible telescope was made capable 
of transmitting an image notwithstanding a moderate degree of curvature of the 
tube. This was accomplished by the inclusion of a large number of lenses, each of 
which projected an image of small dimensions relative to the diameter of the lens. 
In 1932, under the direction of Schindler, a flexible gastroscope was made on this 
principle by Wolf, of Berlin, and this instrument has altered the whole aspect of 
the clinical value of endoscopic examination of the stomach. Schindler, and later 
He nnin g, of Leipzig, have shown that gastroscopy with the flexible instrument is 
absolutely safe, and that general anaesthesia is quite unnecessary for its satisfactorj' 
performance. With these ttvo main difficulties removed, Henning has been able 
to show, as the result of an experience of over 2000 instrumentations, that gastro- 
scopy is an examination of the greatest clinical value in the investigation of gastric 
cases. 


THE INSTRUMENT 

The instrument itself consists of a rigid upper part carrying the eye-piece, and 
a flexible lower part carrying the objective and the electric lamp. A sponge-rubber 
tip beyond the lamp facilitates the safe passage of the instrument and wipes the 
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oesophagus in its descent, so that the optical window is not fouled by foreign matter. 
The upper end carries the electric connection and a rubber blower bulb whereby the 
stomach can be inflated with air during inspection. {Figs. 336, 337, 338.) 



Fig. 339. — Diagrams showing gastroscopic views Fig. 340. — Diagrams showing views obtained with 

ordinarily obtained. Aj P ylorus; 6, Corpus; c, Anterior the aid of the balloon, a, Lesser curve ; Fundus ; 
wall. Posterior wall. 



a b c 

Fig. 341. — Variations in shape of stomach, a. Average; b, J-shaped ; c, U-shaped. 

The optical system of the Wolf-Schindler gastroscope imposes a limi t of curva- 
ture of 34° deviation, beyond which it is not possible to see out of the objective of 
the instrument. Moreover, as this limit is approached, spherical and chromatic 
aberration render the view somewhat blurred. In practice, however, the gastro- 
scope when in position is almost if not quite straight, and the view obtained is as 
sharply defined as that of the bladder on cystoscopy. Extreme degrees of flexion 
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of the instrument are required only for its safe introduction through the oesophagus. 
The 90° angle of view of the objective enables large areas of the interior of the 
stomach to be inspected in any one field, depending on the distance of the mucosa 
from the objective, and by rotating the instrument and withdrawing or advancing 
it in the stomach almost all of the gastric mucosa can be examined. 

The position of the gastroscope in the body is as in the diagram (Fig. 339), 
rather to the left of the midline, wdth the objective in the corpus ventriculi. It 
will be seen that whereas the pyloric antrum and the greater curv^e of the bodj- of the 
stomach lie well away from the objective and can be seen in true perspective, the 
upper part of the lesser curve and posterior wall of the stomach near the lesser curt'e 
are held close to the objective by the lumbar vertebral column and their proper 
examination presents difficulty on this account. This difficulty has been largely 
overcome by a modification devised by H. W. Rodgers and the author concurrentlj' 
and made for us by the Genito-Urinary Manufacturing Co. This consists of a 
special rubber sheath designed to replace the standard sheath {Figs. 337, 338). It 
carries an inflatable rubber balloon, situated just proximal to the window of the 
objective and coimected by a capillary rubber tube to a bulb at the upper end of the 
instrument. When the balloon is inflated by squeezing the bulb, it lifts the gastric 
mucosa out of contact of the objective and enables it to be satisfactorily inspected. 
Fig. 340 show how this device allows a proper view to be obtained of the 
upper part of the lesser curve, of the posterior wall near the lesser curve — the site 
of the stoma of a posterior gastro-enterostomy — and of the lower end of the oeso- 
phagus, w'hile by lifting up the fundal lip of the cardiac orifice as the instrument 
is partly withdrawn from the stomach, a better view of the fundus can be obtained. 

In a visceroptic patient the sagging of the stomach may limit the gastroscopic 
field considerably. Henning has pointed out that although the L-shaped stomach 
drawn in Figs. 339, 340 is that most frequently found, the viscus may be 
J -shaped or even U-shaped {Fig. 341). In the presence of a marked degree of 
ptosis, therefore, the dependent lesser curve maj’ prevent a Gew of the pylorus 
from being obtained. This occurs in about 10 per cent of cases, and although 
it is imdoubtedly a disadvantage when present, it need not necessarily prevent a 
satisfactory conclusion being drawn from the gastroscopy — i.e., when the suspected 
lesion is elsewhere than at the p34orus. 

TECHNIQUE 

The examination is preferably held in the morning, and except for a drink of 
water on waking, the patient is not allowed anjThing by mouth beforehand. In 
this way standard conditions of inspection of the gastric mucosa are obtained, when 
the stomach is empty and resting, and the epithelium is not stimulated to secrete 
by food or the thought of food. 

The instrumentation can be carried out under local anesthesia without any other 
pre-medication, so that it can be performed on an out-patient if necessary without 
undue discomfort. With a sensitive patient, however, and particularly for the 
first examination, it is the author’s practice to give omnopon-scopolamine one and 
a half hoius beforehand, and if necessarj' a second injection of morphia half an hour 
beforehand if the effect of the first is insufficient. It is important that the patient 
be not too drowsj’, as his co-operation during the examination may be rcry helpful. 
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Surface auEestiesia of the mouth, pharynx, and oesophagus is obtained with 
5 c.c. of 2 per cent decicaine or percaine solution to which five drops of i-iooo 
adrenaline have been added. With the patient lying on his back, the mouth and 
pharynx are carefully painted all over with the solution — convenientiy applied by a 
Briining syringe {see Fig. 336), which keeps a wad of cotton-wool constantly wet with 
the hquid. It is necessary to take a full fifteen minutes over this stage, with three 
or four apphcations of anesthetic, as complete desensitization of the pharyngeal 
mucosa is essential to a satisfactory examination. With proper anesthesia, the 
stomach tube and gastroscope can be passed without the occurrence of any retching 
at all. First the bps, then the tongue, fauces, and oropharynx, are painted, and 
as the upper mucosa becomes insensitive, the laryngo-pharynx is anesthetized, until 
on requesting the patient to swallow, the wool swab can be passed without spasm 
through the post-cricoid sphincter. It is important that the epiglottis and inner 
surface of the larynx should not be anesthetized, as with an insensitive pharynx 
it may be difficult to prevent the stomach tube from entering the larynx, a mistake 
which cannot possibly occur if the larynx is still sensitive. It is not necessary 
to use a laryngeal mirror for the anesthesia. The shape of the pharynx with 
the vertebre lying posteriorly soon becomes familiar, and by keeping the swab 
always in contact with the posterior wall and lateral fosse, no fluid can enter the 
larynx. 

When fifteen minutes have elapsed since the commencement of the application 
of the local anesthetic, a stomach tube is passed and the residual contents of the 
stomach are aspirated by a suction bottle. The character and quantity of the resting 
juice may here afford valuable evidence in regard to the case which may not have 
been present in the test-meal specimen. The patient is usually delighted to find 
that the stomach tube has been passed without any discomfort at all, and submits 
to the passage of the instrument with confidence. 

Unlike cystoscopy, in which the cystoscope can be manipulated into any position 
inside the bladder, the gastroscope can only be rotated or moved in or out of the 
stomach ; it cannot be moved sideways. Henning has therefore constructed a 
special table on which the patient can be moved, as it were, round the gastroscope, 
so that by tipping the patient upwards, downwards, or sideways, the stomach falls 
over in such a way that all parts of the interior can be brought into the field of the 
instrument. The author has adapted a table similar in principle to that of Henning, 
but he has found in practice that whereas the downward tilting of the table has often 
been of great use in examining the stomach, the sideways tipping of the table advo- 
cated by Henning has never enabled him to overcome a difficulty or to view an 
otherwise invisible area of mucosa. An ordinary operating table capable of being 
tilted downwards is therefore sufficient for the purpose, provided it has the neces- 
sary attachments. These consist of an adjustable head-rest, back-rest, foot-piece, 
and the knee-pillar invented by Henning. The author’s table and the patient in 
position upon it are shown in Figs. 342, 343. 

The patient lies on his left side with his back flat against the back-rest and his 
head moderately extended and slightly lower than the horizontal mi dlin e of the 
body. The upper thigh lies behind the knee-pillar and is held between it and the 
lower end of the back-rest, so that the patient carmot roU over. The lower knee is 
flexed in front of the knee-pillar and the foot is placed behind the foot-pfllar, which 
is adjusted so that the limb is held firmly but comfortably. In this way the lower 
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Fig 342 — Opcraung table adapted for gastroscop> Note * {a) Back-rest , (t) Henning’s knee-pillar 
(e) Foot -pillar, id) Adjustable head-rest 



Fig 343 — Patient m position for castro<cop\ No'c the pos non tre lo^er Lirbs Nc'e a.<o the 
head ben^ecn the hands c*" i’'e ass star* 
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limbs prevent the patient from slipping down the table when it is tilted, and the 
patient’s abdomen is dependent from the pelvis and free from pressure, so that the 
stomach wi thin can move freely round the gastroscope under the influence of 
gravity. As a further support against sUpping, the patient’s left shoulder is in 
contact with the padded lower edge of the head-rest. 

It is important to see that the patient does not arch his back, as this brings the 
lumbar vertebral column forward in the abdomen and adds greatly to the difliculty 
of the examination. A towel is now placed over the patient’s face and the head is 
comfortably supported between the two hands of the assistant. With an assistant 
taking the weight of the eye-piece end of the gastroscope, two fingers of the 



surgeon’s left hand are passed to the back of the patient’s tongue and the end of 
the instrument is slipped in between them, gripped, and bent forward, so that the 
sponge-rubber tip passes down the pharynx without pressing unduly on its posterior 
wall (Fig. 344). 

As the tip impinges on the post-cricoid sphincter, the patient is asked to swallow 
and the instrument passes easily to the cardia. A slight delay may be experienced as 
the end passes through the cardiac orifice, after which the instrument glides without 
resistance to the bottom of the stomach. 

Apart from the avoidance of loose teeth, the passage of the gastroscope presents 
no special difficulties if the confidence of the patient is obtained, but there is one 
absolute rule that must never be broken. Under no circumstances nor at any stage 
of the instrumentation must any force be used. The end of the gastroscope is not 
pushed down, but rather swallowed naturally by the patient. Gastroscopy performed 
in this way is not only completely painless, but quite free from danger. If any 
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obstruction is encountered either above or within the stomach, then this is certainly 
due to an organic lesion, and no attempt should be made to push the instrument 
beyond it by force. Such obstructions might be pharyngeal or oesophageal pouches, 
an S-shaped lower end of oesophagus such as might occur with a symptomless cardio- 
spasm, or carcinoma of the upper part of the stomach, and under these circumstances 
(in practice extremely rare) the examination must be abandoned. With the gastro- 
scope in position the patient should be able to lie quietly without pain or distress, 
beyond the discomfort caused bj"^ the displacement of the larynx to one side 
by the pressure of the rigid part of the instrument. He caimot of course articulate, 
but he can phonate, and he is able to indicate any tmtoward sensation to the 
operator. 



Fig. 345 — Illustratini? ihc posiaon of patient, assistant, and operator during the examination Note 
the instrument emerging from the nght-hand side of the mouth 

Special care is taken to see that the patient’s upper lip is not nipped between 
his teeth and the instrument, which emerges from the right side of the mouth {Fig. 
345). The electric and pneumatic connections are then made and a small amoimt 
of air is blown into the stomach. 

The first view of the interior with the objective looking downwards (i.e., to 
the patient’s left) is the shallow pool of gastric juice — Henning’s ‘ Schleimsee ’ — 
which hes at the most dependent part of the greater curs'e. The greater emwe is 
recognized at once by the steep longitudinal folds in this region, and as the instru- 
ment is rotated forwards and backwards, the anterior and posterior walls are seen. 
In the normal stomach, moderately inflated, folds are present on the posterior wall, 
though much less prominent than the steep rugae on the greater curve itself, but few 
folds exist on the anterior wall. It is adtisable not to attempt at this stage to see 
the upper part of the lesser curve, as this needs further inflation of the stomach and 
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is better delayed until the end of the examination. The instrument is now advanced 
well into the stomach with the objective facing upwards to the patient’s right. Unless 
the stomach is U-shaped, the whole of the pyloric antrum will now come into view 
{Fig. 346), and a httle further inflation wfll stimulate active peristalsis. The waves 
of contraction can be observed passing from the mid-gastric region steadily towards 
the pylorus, to end in the relaxation of the sphincter and the pouting of some folds 
of duodenal mucosa into the orifice, sometimes with the regurgitation of a little 
yellowish fluid. 

The whole of the pyloric region can be examined with ease, and any suspicious 
area can be particularly closely inspected immediately after the passage of a peri- 
staltic wave when the mucosa of the back of the wave is turned to face the observer. 
The viscus is then further inflated, although never sufficiently to cause the patient 
discomfort, and as the instrument is slowly withdrawn the incisura angularis and 
the lesser curve above it come prominently into view, forming a smooth, rounded 
arching surface, which gets closer and closer to the objective as it approaches the 
cardia. The balloon is then inflated, and at once the objective can be seen to 
stand back from the mucosa, which can now be examined right up to the cardiac 
orifice. 

In examining the greater curve of the stomach, it is often of great help to apply 
manual pressure to the abdomen, much as is done in radiological examination. The 
mucosa of this region can by this means be brought closer to the objective for better 
inspection. Difficulty in seeing the lesser curve of the pyloric antrum can often 
be countered by asking the patient to take a deep breaffi ; with the cardia fixed, 
the descent of the liver on the right turns this part of the stomach towards the 
objective, so that it can be better seen in this way. Again, tipping the table steeply, 
so that the patient’s body is incHned with the head downwards, often relieves the 
lesser-curve region of the weight of the liver above it in the left; lateral position, so 
that this part of the mucosa springs farther from the objective and can be seen in 
better perspective. Tipping the table is also useful in moving a collection of bubbles 
away from an area of mucosa obscured by them. Bubbles are formed by inflating 
the stomach with the air orifice in contact with the mucosa, and may cause consider- 
able or even insuperable difficulty. For this reason air must be blown into the 
stomach only when the end of the instrument is in the middle of the cavity and the 
air aperture (opposite the window of the objective) faces away from the lesser curve 
and posterior wall. 

In examining the stomach endoscopically, notice should be taken of the general 
size and shape of the viscus, the degree of activity of the peristalsis, and the quantity 
and viscoscity of the mucus. The characters of the mucosa to be noted include 
the colour, presence of visible blood-vessels, areas of congestion, htemorrhages or 
small erosions, and the appearance of the rugae, whether oedematous, redundant and 
tortuous, or few and atrophic. Any local lesion may then be described and prefer- 
ably drawn for future comparison. The examination of the stomach is not 
complete without a scrutiny of the minute contour of the epithehum, a magnified 
view of which can be obtained by examining an area of mucosa in very close 
apposition to the objective of the instrument. The mucosa of the posterior 
wall of the stomach near the lesser curve is a suitable area for this purpose, 
and information concerning the nature of diffuse epithelial changes can be obtained 
in this way. 
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The examination finished, the gastroscope is gently removed, and the patient 
is encouraged to bring up the air that has inflated the stomach. Inquiry will reveal 
that he has undergone no pain, although the pressime on the side of the lart’nx has 
usually caused some discomfort. Slight soreness of the throat is not imcommon 
for one or two da5’s after the examination, but this is seldom severe, and is always 
relieved by an aspirin gargle or a throat lozenge. 

CONTRA-INDICATIONS 

The few contra-indications to gastroscopy include those cases where the exam- 
ination is not possible or justifiable on account of severe illness, especially if associated 
with dyspnoea. Such cases are be3'ond the scope of gastric investigation of anj- 
kind. Certain local conditions preclude the passage of the gastroscope, such as 
carcinoma or stricture of the oesophagus or cardiac orifice, gross curvature of the 
spine, aneurysm of the aorta, intrathoracic neoplasm. Cirrhosis of the fiver or 
congestive heart failure with possible oesophageal varices also contra-indicate the 
instrumentation. After recent htematemesis gastroscopy is inadvisable on account 
of the risk of air embolism. The examination is also preferably not tmdertaken 
during an exacerbation of ulcer pain, as distension of the stomach maj' possibly 
cause a perforation of the softened base of an active ulcer. In expert hands, and 
with only slight inflation of the stomach, the latter two conditions need not absolutely 
preclude gastroscopy if the circumstances of the case make it a matter of necessity. 
The one great danger of the older method of gastroscopj’ — ^that of perforation of the 
oesophagus, with fatal mediastinitis — ^has been completely excluded by the advent 
of the flexible instrument. 

Used tvith proper regard for contra-indicating circumstances, and with strict 
adherence to the dictum that no force must ever be used in the manipulation, gastro- 
scopy with the flexible instniment is a method of investigation as completely without 
danger as the introduction of an ordinary stomach tube. 

Henning has performed in his Kfinik at Leipzig over 2000 gastroscopies without 
accident, and other clinicians both abroad and latterly in this countrj' have adopted 
gastroscopj’^ as a routine method of investigation, method of endoscopy, whether 

of the oesophagus, trachea, stomach, bladder, or rectum, is liable to accident in clumsy 
or unsjTnpathetic hands. In the diagnosis of disease of the stomach gastroscopy 
is now to be regarded as corresponding in safety and in usefulness to these other 
older-established methods of instrumental investigation. 

ENDOSCOPIC APPEARANCES OF THE STOMACH 

The gastroscopic appearances described in these pages are illustrated by a 
number of paintings of actual cases made by an artist. The wews were sketched in 
the operating theatre as the cases were demonstrated through the gastroscope. 

The Normal Stomach. — The shape of the normal stomach has already been 
dealt with. In colour the mucosa has the same pink shade as that of the buccal mucous 
membrane, but is not so pale (F/g. 346). No blood-vessels can be seen, and the surface 
is glassy smooth, while the mucus of the ‘ Schleimsee ’ forms a clear limpid pool. 
The ruga: are clear-cut straight folds, and the troughs between them are quite flat. 
The height of the folds varies with the degree of distension of the stomach. In the 
almost empty stomach folds are present over the whole of the surface, except that of 
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the lesser curve and pyloric antrum. The folds on the anterior wall are few and low, 
and are soon abolished by slight inflation of the viscus ; those on the posterior wall 
are more marked, but can be abohshed by full distension with air. The longitudinal 
folds marking the greater curve are the most pronounced of all, and can still be seen 
in the distended viscus. 





Fig 346 —View of normal stomach looking towards the pylorus. 


Gastritis : Hypertrophy : Atrophy. — Chronic inflammatory changes in 
the mucosa are indicated by general heightening of the colour to a deep red, and 
at the same time the surface loses its mirror-like smoothness and assumes a matt 
texture. The pool of mucus is no longer clear, and the secretion hangs on to and 
between the folds of mucosa in a thick sticky film. Areas of patchy congestion of 
the mucosa can be seen, and there may be haemorrhagic extravasations into the sub- 
mucosa according to the degree of inflammation. The rugs in uncomplicated 
gastritis — such as is associated with the presence of a carcinoma — are dull and 
oedematous, but remain relatively straight. 

These are the appearances of gastritis alone. It has become habitual to sub- 
divide gastritis into a greater or lesser number of types, and to include, at the least, 
atrophic, hypertrophic, and catarrhal forms, while Moutier subdivides these into 
numerous subgroups according to associated manifestations such as hemorrhages, 
erosions, etc. As the result of a still small experience of gastroscopy, the author is 
coming to the conclusion that there is only one form of chronic gastritis — the so-caUed 
‘ catarrhal ’ type described above. The conditions named ‘ atrophic gastritis ’ and 
‘ hypertrophic gastritis ’ appear to be combinations of atrophy or hypertrophy of the 
epithelitun with a quite secondary inflammatory change of greater or less degree. 
Cases have been examined in which there was epithelial hypertrophy or atrophy 
without any of the signs of inflammation at all, others in which the inflamm atory 
element has been shght, and others in which it has been considerable, while the 
degree of atrophy or hypertrophy in the various cases has borne no apparent relation 
to the degree of gastritis. 
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The appearances of hypertrophy of the mucosa are : A bright but unif orm red 
colour of the surface, which is still shiny; close-up inspection shows that the 
surface is no longer flat but exhibits a very flne smooth velvety nodulation or mam- 
millationj the ‘ Hockenmg ’ described by Henning, indicative of the epithehal 
hyperplasia; the mucus in a case without inflammatoiy changes is clear, but the 
most obvious characteristic is the redundancj' of the rugs, which are steep and tor- 
tuous so that those on the anterior waU are still present when the viscus is moderately 
distended, while the posterior ones persist in spite of full inflation. These appear- 
ances and those of gastritis described above may be superimposed to form the 
so-called ‘ hypertrophic gastritis It is in this combination of circumstances that 
multiple small acute erosions commonly occur (Aloutier’s ‘ gastritis erosiva ’). These 
are clear-cut, duU-yellow areas, almost level with the general surface of the mucosa. 
It seems that both hyperplasia (with hyperacidity) and gastritis are necessarj’ before 
the erosions occur. Whereas in hyperplastic gastritis with or without a chronic 
ulcer small acute erosions are often seen, these are never seen after a course of 
treatment when the gastritis has subsided but the hj-perplasia remains. In health 
the resistance of the epithehal cehs to digestion by their own secretion appears to 
afibrd suflSdent protection against even a raised acidity. If, however, the cells are 
devitaUzed by inflammator}’’ changes, their defence is impaired and peptic erosions 
may occur as a result. In the absence of severe gastritis, gastric hj’perplasia is 
invariably associated with a high test-meal acidity. Superimposed inflammation, 
however, appears to depress the secretory actidty of the epithehal ceUs less than 
their resistance to auto-digestion, for erosions occur without much diminution of 
the h3"perchlorhydria. Duodenal ulcer (demonstrated radiologicahj-) is the tj-pe of 
erosion most commonly associated tsith ‘ hyperplastic gastritis ’. The sjmptoms, 
however, commonly attributed to the ulcer appear to be mainly referable to the 
gastric condition, for cases with ‘ duodenal ’ symptoms of pain relatively late after 
meals, reheved by food, bismuth, or alkahs, ah have the same characteristic endo- 
scopic appearances, whether an ulcer is demonstrated by the barium meal or not. 

The appearances of mucous atrophy of the stomach are weh seen in pernicious 
antemia. In this disease the mucosa is very pale and of a shghtly j'eUowish tinge. 
The nigte are iU-defined or absent, the interior of the stomach being a uniform 
flat surface, rather translucent in appearance, and the branching vessels of the sub- 
mucosa can be seen through the attenuated superficial layers. The presence of 
inflammation may be found in the duh cedematous change in the surface and the 
presence of occasional hcemorrhages, but, again, the degree of atrophy and the 
degree of inflammation bear no apparent relation to one another. 

These observations are entirely in agreement with Hurst’s postulation of the 
congenital h3T)0- and h3'per-sthenic ty'pes of stomach which are more prone than 
the normal viscus to attacks of gastritis, and which in the h3'persthenic stomach 
may give rise to peptic ulceration. 

Rare Conditions. — Interesting and unusual conditions may be revealed b3' 
gastroscopic examination to elucidate cases of otherwise s3mptomless ha:matemesis, 
in which all other investigations are negative. The examination of course is per- 
formed some time after the bleeding has ceased. One such case showed a mild 
degree of diffuse atrophic change with an area of mucosa which was swoflen and 
thickened in bullous fashion, with curious folds imlike the normal gastric ruga:, in 
that they were short and irregularly arranged. Any possibility of a mahgnant 
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condition was excluded by the fact that the folds were soft and flexible and that 
peristalsis passed normally over this area of the stomach wall. The case was one of 
a localized area of polyposis in an atrophic mucosa. There had been two hsema- 
temeses separated by a ten-year interval, the second being severe enough to reduce 
the htemoglobin to 30 per cent of normal. 

Another case of unexplained hsematemesis, that of an otherwise symptomless 
young man who had had six severe bleedings in two years, showed a condition of 
diffuse gastrostaxis. The whole of the mucosa was oedematous and dark brownish- 
red in colour, and was studded all over with submucous htemorrhages. Blood 
examination in this patient revealed a very low platelet count which was considered 
to be the cause of the bleeding, although no haemorrhages had occurred elsewhere. 

Innocent twnoiirs are occasionally seen endoscopically, though they rarely give 
rise to symptoms. Two examples have occurred in my series, and the endoscopic 



Fig. 347 . — Case 18. Innocent tumour of stomach, probably a myoma. 


picture of one of these is included. Fig. 347 shows what is probably a myoma. It 
was discovered accidentally during endoscopic examination of the stomach in a case 
of severe anemia. There were no gastric symptoms. The tumour shows the char- 
acteristic smooth rounded even contour, and a dilated superficial vein can be seen 
through the stretched and thinned mucosa covering it. In another case a similar 
tumour was discovered in the pyloric region. The patient had had occasional attacks 
of abdominal pain and latterly a regular pain after food. The general characters of 
the tumour were similar to those of the previous case, but in addition there was an 
acute peptic erosion of the attenuated epithelium on the summit of the swelling. 
The importance of these cases lies in their differentiation from carcinoma. In 
the second case the filling defect was observed radiologically, and the suspicion 
of carcinoma had been raised and apparently confirmed by Ae test-meal report 
of achlorhydria. The true nature of the condition was only discovered on 
gastroscopy. 

Ulcer.— Peptic ulcers occur in a stomach which is already the seat of diffuse 
hyperplastic and inflammatory changes in the mucosa. All stages of ulceration may 
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be found between the acute epithelial erosions described above and the t}-pical 
chronic ulcer. The flat indurated base and clear-cut margins of the latter are well 
recognized and need no amplification here, but the gastroscope shows in the living 
subject the contrast between the bright-red mucosa rotmd the ulcer and the 
yellow colour of the base (Fig. 348). Another feature of the gastroscopic wew is 
the ring of cedematous mucosa round the crater of an active ulcer, an appearance 
which is lacking in autopsy specimens. The appearances of the ulcer var}' accord- 
ing to its activity or stage of healing. Figs. 349-352 show the changes well. They 
are paintings of the gastroscopic appearances of the same ulcer tmder medical 
treatment. Fig. 349 shows the active ulcer, a deep circular crater with a wide area 
of smooth cedematous congested mucosa round it. The second picture (Fig. 350), 
taken one month later, shows the changes indicative of healing. The ulcer is 
now a shallow crater, due to the subsidence of the surrounding oedema, with 



Fig. 348. — Case 51, Chronic peptic ulcer on lesser curve (healing). Note: clear-cut edges of 
yellow base j radiating cicatrices in surrounding mucosa; *hitched-up' appearance of inasura angtdaris. 


newly-formed epithelium encroaching from the edge, which is no longer circular 
and undermined but crenated and shelving down to the level of the ulcer base. 
It will be noted that the red granulating surface typical of a healing ulcer else- 
where does not occur with peptic ulceration. The most striking change, however, 
lies in the radiating folds of mucosa surrounding the ulcer. These are due to sub- 
mucous cicatrization in the region of the crater which has taken the place of the 
inflammatory' elements. In the third picture, three weeks later still (Fig. 351), 
the stellate area of mucosa is now seen to be projecting somewhat into the cavity 
of the stomach. This is due to the contraction of the scar tissue in the wall of the 
stomach under the base of the ulcer, as well as in the surrounding submucosa, so 
that the ulcer and surrounding mucosa are bunched up and invaginated into the 
lumen. This is an indication that the ulcer is not adherent in the lesser sac — a 
point of prognostic importance. The fourth picture, three months later (Fig. 352), 
shows the ulcer completely healed. The scar tissue is fully contraaed and the 
mucosa has evened itself out again over the surface. 
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The apparent size of an ulcer seen endoscopically varies with the distance 
from the objective of the instrument. Thus one must not be misled by the apparent 
small size of pyloric ulcers compared with the ulcer high up on the lesser curve. 



Fig “^49 — Case 12 Atrophic chrome peptic ulcer, 
untreated Note surrounding inflamed mucosa — 
oedematous, but ^Mth no radiating folds indicative of 
healing 


Fig 350— 'Case 12 Same ulcer after 4 v^eeks* 
medical treatment Note signs of healmg radiating 
cicatrices , shallow crater , crenated border. 











Fig 351 — Case 12. Same u’cer after 7 weeks’ 
treatment Note elevation of area of ulceration into 
the lumen (see te\t) , crater almost disappeared 


Fig 352 — Case 12 Same ulcer healed. View 
taken three months after discharge from hospital 
Note mucosa of region of old ulcer has become le\el 
again — the stellate scar is almost abolished 


With some experience it is often possible to estimate the size of an ulcer by its 
relation to the size of the bow of the lesser curve or the diameter of the pyloric 
antrum. More important and easier is to report on the increase or decrease in size 
of any given ulcer on a second inspection after a course of therapy. 
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The degree and extent of cicatrization of the stomach wall near an ulcer can be 
observed gastroscopically, and the presence of adhesions in the lesser sac can be 
judged from the ‘ hitched up ’ appearance of the ulcer and its fixitj' in spite of 



Fig. 353.— Coje 37. Acute gastro-jejunal ulcer. Note: p>Iorus; valvuls coanivemes of jejunum; 
acute peptic erosion almost level with gastnc mucosa. 



Fig 354. — Case 60. Chronic gastrojejunal ulcer. 
Note : acute extension dovs*n the jejunum ; excrescence 
of grossly inflamed gastric mucosa overhangmg ulcer 
crater; efferent loop of jejunum; pjlonc antrum 
(on left). 



Fig. 355 — Case 4. Part of the edge of 2 gastro- 
jejunal stoma with underljang chronic anastomotic ulcer 
Note, efferent loop of jejunum with \alvuI2 conm- 
ventes , polj-poid excrescence of crosslj inflamed gastric 
mucosa (the ulcer laj bejond this). 


manipulation of the abdomen or tilting the patient. At a second inspectionj if, 
although the ulcer is healing, it is not level with the gastric wall or even invaginated 
a httle as described above, then its adherence in the lesser sac is confirmed. These 
points are of value in giving a prognosis of the prospects of cure b}- medical means. 
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Ulcers on the anterior or posterior walls tend to be hidden by the redundant 
folds of hypertrophied mucous membrane, and are less obvious than the lesser- 
curve ulcers, which make a striking contrast to the normal smooth contour of 
this region. In a J- or U-shaped stomach an ulcer of the lesser curve of the 
pyloric antrum cannot be directly seen, but in such cases there is a peculiar and 
characteristic notching of the normally rounded contour of the incisura angularis. 
This appearance has often led the author to suspect the presence of such an ulcer, 
which after some manipulation and tilting of the patient has at length been brought 
into view. 

Anastomotic Ulcer . — Endoscopic examination of a stomach which has been 
operated upon, usually for the performance of gastro-enterostomy, presents special 
difSculties on account of the distortion of the stomach which may be present, but 
chiefly because the viscus can seldom be satisfactorily distended with air, which 
tends to escape through the stoma. Moreover, the presence of a double loop of gut 
between the stomach and the already prominent vertebral column tends still further 
to lift the posterior gastric wall forward, thus turning the stoma away from the 
direction of the instrument, which lies in the paravertebral depression in front of 
the left kidney. It was on this account that the balloon was designed, and this has 
been found to be of great help in obtaining a view of the stoma. The opening itself 
is instantly recognizable {Figs. 353-355), for the transverse valvulte conniventes 
of the jejtmum seen through the stoma are unmistakable. The instrument can 
often be made to pass for some inches along the efferent loop of intestine, and with 
the aid of the balloon the jejunal mucosa can be inspected. In spite of the difficulties 
it is possible to obtain a satisfactory view of the stoma in the great majority of cases. 
It must be admitted, however, that in the author’s experience stomata without 
ulceration are much easier to visualize than those with an ulcer. It is therefore 
much easier to establish the absence of a gastro-jejunal ulcer when suspected than 
directly to observe its presence. The reasons for this lie in the extra distortion of 
the stomach and the stoma by the ulcer, and also in the intense gastritis that occurs 
near the ulcer, which becomes hidden from view by the overhanging oedematous 
folds of hypertrophied mucosa. This latter handicap can nevertheless be tinned 
to good account in diagnosis, for a localized patch of intense gastritis on one side of 
the stoma, in contrast with a lesser degree of gastritis elsewhere, is strong evidence 
of the presence of an ulcer, the crater of which may be hidden from the objective of 
the instrument {Figs. 354, 355). 

‘Post-operative’ Gastritis. — Although the -great majority of cases with 
symptoms after gastro-enterostomy have a greater or less degree of gastritis, I cannot 
subscribe to the view of some authors that gastritis is the invariable result of the 
performance of gastro-enterostomy. In spite of the fact that all my cases have had 
symptoms which have been the indication for the gastroscopy, I have seen three 
uninflamed stomata. In each the gastro-jejunal junction was a thin line where the 
tivo types of mucosa were in apposition. The gastric and jejunal surfaces were of 
uniform colour and possessed Ae normal highly reflecting surface, although the 
mucosa of the stomach showed the tortuous redundant rugte indicative of hyper- 
plasia. 

In the interpretation of post-operative gastroscopic appearances, it is weU to 
remember that the operation was performed for peptic ulceration comphcating 
chronic gastritis in a stomach with a hyperplastic mucosa. Even under medical 
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treatment of such a condition the hyperplasia persists though the inflammation 
may subside, and it is therefore not simprising that after gastro-enterostom}’ the 
stomach still exhibits a hyperplastic mucosa which may again become the seat of 



Fig. 356.— 53. Early carcinomatous 
ulcer on anterior wall of stomach. Note : infil- 
tration of surrounding subraucosa, which is raised 
into low mounds by the growth beneath. 



Fig. 357.— Core 7. Ulcerating * massive * carcinoma 
of greater curve. Note : raised evened edge of growth ; 
sloughing base of ulcer. 



Fig. 358. — Casein. Upper limit of carcinoma of Fig. 359. — Core 23. Cardnomatous ulcer of lesser 

lesser curve. Note: ‘rigid* appearance; submucous curve. Note; surrounding infiltration of mucosa; 
hxmorrhages ; nodules of grouth in submucosa, nodular sloughing base. 



a recurrent or chronic inflammatory change. It is indeed not claimed for gastro- 
enterostomy that it cures or prevents the recurrence of the gastritis which is the 
imderljTng cause of the peptic ulcer, but that it reduces the gastric acidity to a 
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point at which the devitalized epithelial cells can resist its eroding action. The 
operation is only to be considered as removing the dangerous and troublesome 
complication of iceration from the otherwise relatively harmless disorder of hyper- 
plastic gastritis. But to ascribe the antecedent gastritis to the operation is hardly 
in accordance with the pathological sequence of events. 

Carcinoma. — The superficial appearance of carcinomata of the stomach 
also needs no description here, except in regard to the special additional points which 
can be observed gastroscopicahy, by virtue of the fact that the growth is alive and 
the blood circulation is going on within it (Figs. 356-359). Thus the massive 
carcinoma, with or without central necrosis and ulceration, is of a high colour, and 
hemorrhages may be seen within it. Occasionally pale submucous nodules of 
growth can be seen in contrast with the red gastric mucosa near the tumour, an 
'appearance not observed in colourless autopsy specimens. One can observe the 
'rigid character given to the stomach wall by the malignant infiltration in contrast 
to the soft flexible surface elsewhere, which alters in shape with the degree of 
distension and with respiratory and cardiac movements. 

\ The gastroscope is unfortunately of litde use in assessing the operability of a 
growth. Not only are metastases in the liver or lymph-nodes beyond its field, but 
the area of stomach wall above a visible growth cannot be pronounced free from 
infiltration. Only the mucosal aspect is visible, and the spread of carcinoma in the 
subperitoneal lymph-plexus of the stomach cannot be detected from within. 

Gastroscopy is contra-indicated with a growth at the cardia. For this reason 
alone X-ray examination is a necessary preliminary to gastroscopy if this condition 
is suspected. 


THE CLINICAL VALUE OF GASTROSCOPY 

It is obvious that direct inspection of the living gastric mucous membrane is 
scientifically a matter of the first importance for that development of our knowledge 
of the pathology of the stomach which alone can lead to improved methods of clinical 
therapy. The object of this paper, however, is to show that gastroscopy has a 
useful place in the investigation of ordinary clinical cases notwithstanding the 
invaluable help of modern radiological technique. Further, that in many cases 
gastroscopic examination can only be omitted at the expense of the patient, either 
by submitting him to tmnecessary laparotomy or to inadequate treatment through 
lack of a sufficiently accurate diagnosis. It must be emphasized, however, that 
gastroscopy is the last investigation that should be made upon a patient, and that, 
for reasons which will subsequently be discussed, it should not be performed 
without previous radiography of the stomach. 

Carcinoma. — If in the investigation of a case, after consideration of the 
clinical evidence, the radiological report, and the results of test-meal and occult- 
blood examinations, a diagnosis is definitely established upon which operation is 
indicated, such as carcinoma with a gross fillin g defect, then gastroscopy is not 
required. In a munber of cases, however, there is an element of doubt in the 
diagnosis largely due to the circumstantial natme of the evidence, except that of 
the radiograph. The interpretation of the test-meal and occult-blood examin- 
ations is notoriously problematical, and in the doubtful case the onus of diagnosis 
is therefore thrown upon the radiologist. In these circumstances the important 
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decision whether to operate or not often turns on the radiologist’s opinion of a 
suspicious area of the stomachy about which he cannot be certain. In the past it 
has been a not uncommon occurrence for a patient, suffering from no more than 
an atrophic gastritis, but under suspicion of carcinoma, to be submitted to lapar- 
otomy, on the plea that it is better to operate and to be mistaken than to miss 
a growth while it is stiU operable. Gastroscopy now provides the means whereby 
such mistakes can be averted, and is most strongly indicated in cases of doubtful 
carcinoma where the radiologist cannot give absolute confirmation of the diagnosis. 
If the doubtful area of the stomach suspected by the radiologist can be brought 
before the objective of the gastroscope, and the gastroscopist can say whether this 
has been done or not, then a definite answer can be given to the question — is there 
or is there not a carcinoma present? In this way a diagnosis of carcinoma can 
be established in the early, still doubtful case. It is generally accepted that the 
chief factor in any improvement that may be achieved in the treatment of malignant 
disease, especially of the stomach, is early diagnosis, and it is in this field that gastro- 
scopy is so valuable an addition to the available methods of investigation. 

In the case with S3Tnptoms referable to the stomach and a completely negative 
radiograph, gastroscopy is nevertheless stiU indicated. Apart from the desirability 
of establishing the degree and tjqDe of gastritis in such circumstances, cases do occur, 
although rarety, in which an early carcinoma or a posterior-wall ulcer has been over- 
looked on radiological ex amin ation. The records of any hospital will show cases 
which, having been admitted for gastric sjTnptoms and discharged as ‘ gastritis ’ 
after negative results from X rays and test-meal, have been re-admined some time 
later with advanced carcinoma of the stomach. Such a case came to the post- 
mortem room recently in which a carcinoma of the pylorus had been tmdiagnosed at 
a previous investigation because the presence of a gastro-enterostomy opening made 
years previously had divened the barium meal and prevented the radiologist from 
outlining the growth. Gastroscopic examination at the time of investigation would 
probably have revealed an early carcinoma which might have been successfully 
removed. 

Gastritis, — If, happily, a carcinoma be not foxmd on gastroscopy and the radio- 
logical report be confirmed in this respect, great importance is still to be attached to 
the identification of the tj’pe of generalized (fisease of the mucosa which is giving rise 
to the sjTnptoms. The riew that peptic ulceration is a sequel of an untreated ‘ add ’ 
gastritis in a hyperplastic stomach is rapidly commanding acceptance. An accurate 
diagnosis of this condition before the stage of ulceration, only possible by means of 
the gastroscope, will enable prophylactic measures to be taken against the superven- 
tion of ulceration. Altemativeh’, in the hj-poplastic tj'pe of stomach, gastritis is now 
estabhshed as a primary etiological factor in the production of cenain forms of 
anemia, so that attention to the stomach is of the first importance in the treatment 
of, or prophj'laxis against, this tj’pe of disease. Also, the view is gaining groimd 
that carcinoma of the stomach, as with carcinoma elsewhere, may be a possible 
consequence of the chronic irritation of gastritis in an atrophic mucosa, although 
this is as j’et non-proven. The gastroscope has done much towards the restoration 
of ‘ gastritis ’ as a definite pathological entitj’. It now appears that this much 
neglected dinical condition may be fraught with serious consequences, so that in its 
diagnosis and treatment gastroscopj* may prove to be a major influence in the 
reduction of the inddence of its batter recognized and more dangerous sequela:. 
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Ulcer . — As with carcinoma, if a gastric ulcer is found on X-ray examination of 
a case in circumstances which indicate operative treatment, again gastroscopy is not 
required. But if doubt as to the advisability of operative treatment exists, having 
regard to the poor general condition of the patient or to the possibility of one by 
medical means, then gastroscopy can obtain the evidence whereby the exact nature 
of the ulcer can be estabUshed and the correct course of treatment determined. 
The gastroscopic appearances of the acute erosion, the chronic ulcer, or the healing 
ulcer are for the most part weU-defined and easily recognized, and a confident opinion 
on the case can usually be given by the gastroscopist. 

The establishment of an exact diagnosis is not, however, the limit of usefulness 
of the gastroscope in the field of peptic ulceration. If an ulcer is to be treated 
medically, then the gastroscopist can inform the physician of the effect of his treat- 
ment both on the ulcer and on the associated gastritis. It is often a very difiicult 
matter to know when a gastric ulcer is healed and the patient can be allowed to 
return to normal fife. X rays do not really demonstrate an ulcer — they outline a 
crater formed, not by the ulcer, but by the cedematous mucosa on either side of it 
This oedema subsides rapidly under treatment, and the barium meal may fail to 
show a crater long before heahng is complete, particularly if the ulcer lies to one or 
other side of the lesser curve. An instructive case of lesser-curve ulcer occurred 
recently, which was considered healed after five months’ medical treatment. 
Repeated radiographs had shown the crater to have disappeared, yet the ulcer 
perforated a fortnight after the patient had been discharged from hospital! 
Gastroscopy, by rendering the ulcer open to direct inspection, now enables the 
stages of healing to be observed and the completion of the process to be con- 
fidently determined (see Figs. 349-352). If, on the other hand, the ulcer is 
not responding to treatment, then gastroscopy will establish this fact beyond 
question, and surgical measures can be undertaken tvithout loss of time in useless 
therapy. 

The supervention of a mahgnant change in a chronic ulcer is not always visible 
to the naked eye, and therefore cannot always be diagnosed at a first gastroscopic 
examination. Where, however, considerations of grave operative risk justify a 
delay in radical treatment of a doubtful case, a second inspection of the ulcer after 
a month’s medical treatment will reveal whether it is healing and therefore innocent, 
or progressing and therefore probably malignant. The value of this method is 
exemplified in the type of necrotic ulcer occurring in the atrophic senile stomach, 
which often closely resembles a carcinoma in the shortness of the history, the loss 
of appetite, loss of weight, the associated achlorhydria, and the large size of the 
ulcer. These cases, however, readily respond to medical therapy, so that the 
decision as to mahgnancy or irmocency need not be delayed for longer than a month. 
In these old patients such a delay in operative treatment of the malignant case is 
more than compensated by the satisfactory healing of the ulcer in other cases, where 
an extensive operation might have led to a fatal issue. 

The value of gastroscopy in the assessment of new methods of therapy such 
as the recently introduced histidine treatment is evident, but it is beyond the scope 
of this paper to enlarge on this aspect of the method. 

Gastro-jejimal Ulcer. — In the diagnosis of gastro-jejunal ulceration gastro- 
scopy is an investigation of special value. The presence of the stoma greatly dimin- 
ishes the value of the test-meal, and it is well known that anastomotic ulcers are 
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notoriously difEcult to show radiographicallj' by the barium meal. The reports of 
Cases 4 and 60 are a striking illustration of this. In each of these. X-ray examin- 
ation had produced negative results on more than one previous occasion ; and even 
immediately preceding the obser\'ation of the ulcer through the gastroscope, the 
screen had failed to find evidence of any pathological change in the stoma. More- 
over, in this type of case the clinical picture of gastro-jejunitis without ulceration is 
so similar to that of an acmal anastomotic ulcer that clinical diagnosis is a matter of 
extreme difficult}’. In such a case, if the stoma can be brought into the field of the 
gastroscope a definite observation can be made as to the presence or absence of a 
gastro-jejunal ulcer. It has been pointed out that the gastro-enterostomized stomach 
presents special difficulties to the gastroscopist, but in spite of this a definite dia- 
gnosis can be made in the great majority of cases. 

RELATION OF GASTROSCOPY TO RADIOLOGY 
OF THE STOMACH 

The advent of gastroscopy does not in any way detract from the value of 
radiology in gastric investigation. The barium meal often suffices alone to establish 
the diagnosis, and must always be the routine method of examination of the stomach. 
Moreover, gastroscopy, to be used safely and to the best advantage, will always be 
to a certain extent dependent on previous radiology, the two methods of investiga- 
being complementary to each other in their results. X rays demonstrate the size, 
shape, position, and movements of the stomach, and reveal gross filling defects or 
deep ulcers. The gastroscope can extend this description to include the more 
minute characters of the mucosa — the presence of inflamm ation, hj’perplasia, 
atrophy, hemorrhages, or erosions ; or the radiological silhouette of a suspicious 
area can be amplified by a description of the colour, texture, and surface configura- 
tion of the lesion. In this way radiology and gastroscopy combine together to 
provide a complete and accurate description of the stomach, so that, in the words 
of Henning, an exact morphological diagnosis can now be established in every case 
of gastric disease. 


STATISTICAL ANALYSIS OF CASES 

The first sixtj’ cases gastroscoped at the London Hospital up to June, 1936, have 
been summarized and included as a table to illustrate the general use of gastroscopy 
(see pp. 494-500). The examination was not done as a routine, but only in cases 
where there was a definite indication for its emploj’ment. It will be seen that ten cases 
fall into the categorj’ in which there has been suspicion of carcinoma, either supported 
or not excluded radiologically, but in which no carcinoma has in fact been present. 
In most of these cases gastroscopy was a decisive factor in the avoidance of an 
exploratory operation. In three of them a suspicious ulcer was Hsible on the screen, 
but its innocent nature was established by the gastroscope either at once or after a 
short comrse of therapy. On the other hand four cases of dubious carcinoma were 
confirmed on direct inspection. 

Three patients with sj’mptoms of ulcer and supporting radiological evidence 
such as ‘ spasm ’ were found to be cases of gastritis only. 

Two of these ‘ negative ’ cases had actually, in the past, had a fruitless lapar- 
otomy, so suggestive were the symptoms, while in two more operation was performed 
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in spite of contra-indicative gastroscopic findings, in each case with negative results 
(Cases 6 and 51). 

Sixteen cases of doubtful gastro-jejunal ulcer were examined ; the stoma was 
visualized in fourteen of these, and in eight cases anastomotic ulcer was definitel}' 
excluded. In six cases (Cases 4, 8, 10, 22, 37, and 60) an active ulcer was found, 
on three occasions by direct inspection, and in the other three cases by deduction 
from the presence of a localized polypoid excrescence of highly inflamed gastric 
mucosa at one part of the stoma. Of the three ulcers directly observed, two were 
fairly large acute erosions of the mucosa on the gastric side of the stoma, and one 
was a deep chronic ulcer. The three ulcers inferred from the polypoid excrescence 
of gastric mucosa over them were ipso facto chronic ulcers. In all, therefore, there 
were four cases of chronic gastro-jejunal ulcer, of which only one was directly visible. 
The cause of the symptoms in the sixteen unsatisfactory cases after gastro-entero- 
stomy therefore was : Eight cases — persistent severe hyperplastic gastritis. Two 
cases — hyperplastic gastritis with acute gastro-jejunal erosion. Four cases — chronic 
anastomotic ulcer, also with gastritis. Two cases — normal gastric mucosa ; normal 
stoma; symptoms not due to stomach. 

A lesion in an unusual situation (other than gastro-jejunal ulcer) has been 
discovered in four cases (Cases 9, 21, 53, and 59) where the condition was not 
apparent on X-ray examination. Three of these were peptic ulcers on the posterior 
wall and one was an early carcinomatous ulcer on the anterior wall (Case 53). In 
two cases the presence of an ulcer which was doubtful radiologically has been 
confirmed. 


SELECTED CASE REPORTS 

Although the tabulated list of cases on pp. 494-500 gives some indication of 
the clinical value of the gastroscope, perhaps the following brief notes of some of the 
more interesting cases in the series provide a better demonstration of its use. 

Case 4. — ^J. L. G., male, aged 53. Gastro-enterostomy in 1923 for duodenal ulcer. 
Symptoms have persisted since operation. Re-admitted in 1934 for investigation — ? gastro- 
jejunal ulcer, with negative results from X rays and test-meal. Symptoms progressed. 
Admitted again in 1935 for further investigation, in poor condition. Again test-meal showed 
absent HCl and X rays showed a “ patent freely-working stoma ” with no evidence of ulcera- 
tion. Gastroscopy showed a localized polypoid excrescence of highly inflamed mucosa 
projecting from the gastro-jejunal junction (see Fig. 355). The deduction was made that a 
gastro-jejunal ulcer was present on the jejunal side of the stoma beyond this area. At operation 
by Sir James Walton a large adherent gastro-jejunal ulcer was found and partial gastrectomy 
was performed. Examination of the specimen showed the ulcer rather on the jejunal side of 
the stoma under cover of the oedematous mucosal projection that had been observed gastro- 
scopically. 

Case 6. — E. S., female, aged 46. Long history of indigestion, clinically due to viscerop- 
tosis. Test-meal showed o-i8 per cent free HCl. X rays showed evidence of duodenal ulcer. 
Gastroscopy showed a moderate degree of gastritis in a rather atrophic mucosa. The opinion 
was given that duodenal ulcer was very unlikely in the absence of hyperplastic gastritis. Oper- 
ation, however, was done as the X-ray findings were definite. No ulcer was discovered. 

Case to. — L. D., male, aged 48. Gastro-enterostomy eight years previously. Had been 
symptomless since operation imtil admitted with acute onset of diarrhoea, foul flatulence per 
mouth, vomiting of feculent material, and rapid wasting. At operation a gastro-jejuno-colic 
fistula at the site of ulcer was found, but the condition of the patient prohibited anything 
further than the separation of the colon from the anastomosis. Patient did well after operation 
and had no symptoms as before, but gastroscopy eleven months later showed evidence of 
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another ‘silent’ gastro-jejunal ulcer. Strict medical treatment was commenced. Ten months 
later the scar of a healed gastro-jejunal ulcer was observed. Treatment relaxed. 

Case 20. — ^J. W., male, aged 53. Twenty-eight years’ history of indigestion, latterly 
increasing in severity. Test-meal showed 0-31 per cent free HCl, but the radiologist found 
a “ very unusual appearance ” of the stomach on which he was unwillrng to give an opinion. 
The case was considered to be one of visceroptosis, but gastroscopy revealed the pylorus 
apparently situated in the middle of the lesser curve, adjacent to an ulcer. At operation this was 
found to be indeed the case. An old-standing large lesser-curve ulcer in a U-shaped stomach 
had resulted in the adhesion together of the limbs of the U, with subsequent erosion and dis- 
appearance of the resulting septum between the two halves of the stomach. The pylorus 
was therefore left opening into the stomach about three inches from the cardia. Partial 
gastrectomy was performed. Did well. 

Case 21. — ^A. C., male, aged 63. Gastro-enterostomy 6 months ago for high adherent 
lesser-curve ulcer. Symptoms of ulcer persisted, but X rays showed no evidence of it. 
Gastroscopy showed the ulcer high up near the cardia, smaller, but still unhealed. Patient 
was put on a stricter course of treatment, and a second gastroscopy 5 weeks later showed the 
ulcer to be healed. Treatment was relaxed and the patient has kept well since. 

Case 26. — F. G., male, aged 51. Short history of indigestion. Test-meal showed raised 
acidity. X rays showed small lesser-curve ulcer. Patient adim'tted as suitable for trial of 
histidine therapy. Fourteen days later, before treatment began, patient was gastroscoped, 
but ulcer was found to have already almost healed in the interval. 

Case 32. — R. L., male, aged 52. Fifteen years’ vague history suggestive of visceroptosis. 
X rays showed a dubious area on the lesser curve, but this was discounted by the clinician, 
who considered the symptoms to be due to the visceroptosis. Gastroscopy showed an adherent 
lesser-curve ulcer. After one month’s treatment a second inspection showed no evidence 
of healing. Gastreaomy was therefore performed. 

Case 37. — H. H., male, aged 43. Had been well since gastro-enterostomy 9 years previ- 
ously for duodenal ulcer until a recent attack of epigastric pain and vomiting. X rays showed 
a normal stoma but an abnormal pylorus suggestive of carcinoma. Gastroscopy showed this 
appearance to be due to extra-gastric adhesions, but a large acute peptic erosion was observed 
at the stoma (see Fig. 353). The patient was put on strict medical treatment and has remained 
well since. 

Case 51. — W. J., male, aged 44. Short history of indigestion, vomiting, and some loss 
of weight. Test-meal showed diminished secretion and X rays showed an ulcer on the lesser 
curve. The physician and surgeon considered the case to be a malignant ulcer. Gastroscopy 
showed the ulcer with all the signs of healing (see Fig. 348). TTie other aspects of the 
case were felt to be so suggestive that operation was performed two weeks later. No evidence 
of carcinoma was foimd. Wedge resection and gastro-enterostomy was performed. The 
excised ulcer was found to be half covered with newly formed epithelium. 

Case 52. — M. C., male, aged 64. Ten years’ history suggestive of ulcer, with a recent 
change in symptoms to include vomiting, loss of weight, and severer pain. Test-meal showed 
complete achlorhydria and X rays showed an “uneven lesser curve — ? carcinoma’’. Gastros- 
copy showed a lesser-curve ulcer laath signs of healing, although a c lini cal diagnosis of carcinoma 
was considered probable in spite of the endoscopic appearance. In view of Case 51 and the 
fact that the patient was a very bad risk for operation, a course of medica' treatment was given. 
A second gastroscopy 6 weeks later showed active healing of the ulcer. Cardnoma was there- 
fore definitely excluded and operation avoided. Three months later a third gastroscopy showed 
the ulcer reduced to a tiny speck — just on the point of complete healing. 

Case 53. — J. B., aged 48. Two years’ vague indigestion. Xo abnormal physical 
signs : X-ray and test-meal normal. Gastroscopy revealed an atypical ulcer on the 
anterior wall adjacent to a rounded elevation of mucosa (see Fig. 356). The suspicion of 
malignancy raised tvas discoimted for lack of supporting evidence in test-meal or X-ray 
or clinicall}’. Patient discharged himself after three weeks’ medical treatment and did not 
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return for five months — again with vague epigastric discomfort. Gastroscopy now showed 
a large sloughing ulcer in a mass of growth. Operation by Mr. Alan Perry revealed an 
inoperable carcinoma of the greater curve and funduSj adherent to the pancreas. 

The interest of this unsatisfactory case is that the malignant character of the ulcer 
was really observed very early, but through lack of experience was not recognized. One 
is led to hope and expect that such an error would not be repeated, and that gastroscopy 
will in future be able to diagnose a carcinoma before any other method of investigation 
while the symptoms are slight. 

Case 57. — C. P., male, aged 52. Gastro-enterostomy three years previously. Operated 
upon three months ago for perforation of a gastro-jejunal ulcer on the efferent loop of the 
jejunum, which was sutured. On gastroscopy the whole of the efferent loop of gut was clearly 
seen, but there was no trace of ulcer. The ulcer therefore had been an acute one and had 
completely healed after the suturing. 

Case 6 o.- — S. S., male, aged 56. Gastro-enterostomy for duodenal ulcer in 1933. Indi- 
gestion persisted after operation. Investigation by X rays and test-meal in 1934 showed no 
evidence of anastomotic ulcer. Re-investigation in 1935 produced the same negative result. 
In 1936 patient admitted for gastroscopy. Test-meal showed 0-15 per cent free HCl. X rays 
once more showed no evidence of a gastro-jejunal lesion. Gastroscopy revealed a deep 
chronic ulcer crater on the gastro-jejunal junction opposite the efferent loop of intestine 
(see Fig. 354). There was in addition an acute extension of the ulcer down the jejunum, 
while the gastric mucosa overhung the crater in the chatacteiistic polypoid excrescence. The 
findings were confirmed at operation by Sir James Walton, and partial gastrectomy was 
successfully performed. 


TABLE OF 60 SUMMARIZED CASES OF GASTROSCOPY 
PERFORMED UP TO JUNE, 1936 


Case 

No. 

Lesion 

Test- 
meal 
(1 HR.) 

HCl 
per cent 

X-RAY Report 

1 

Notes on Case : 

I Endoscopic Appearances 

I 

1 

1 

Distortion by band 

i 

1 

1 

0 

‘ Spasm ’ of antrum 

History very suggestive of ulcer, 
including htematemesis and 

melaena. X-ray supported the 

possibihty. Operation avoided 

through gastroscopy 

N.B. — A. previous laparotomy 
had been performed years ago for 
the same symptoms and no lesion 
found 

2 

Hyperplastic mucosa 

0-26 

Ptosis ; no ulcer 

History suggestive of ulcer. This 
excluded. X-ray confirmed. 

N.B . — Presence of hyperplasia 
without gastritis 



0 

No abnormality 

History suggestive of carcinoma. 
Test-meal suggestive. Recent 

hsmatemesis. Carcinoma excluded 
by gastroscopy. X-ray confirmed 

4 

Gastro-jejunal ulcer 

0 

Normal stoma ; no 
ulcer seen 

Gastro-jejunal ulcer diagnosed by 
gastroscopy (Fig. 355) (case report 
in text) in spite of negative test-meal 
and X-ray. Partial gastrectomy 

5 

1 Normal stomach 

i 

0 

— 

Case of unexplained vomiting j 

1 ? mesenteric adenitis. Gastroscopy 

1 excluded gastritis 
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Table of 6o Su.\l\larized Cases of Gastroscopy Performed up to June, 1936 — comd. 




Test- 



Case 

No. 

Lesion 

MEAL 
(1 HR.) 
HQ 

X-RAY Report 

Notes on Cue ; 

ENT30SC0PIC APPEAR.U,*CES 



per cent 




6 

Atrophic gastritis 

o-i 8 

Duodenal ulcer ; 
ptosis 

Gastroscopic opinion given that 
duodenal ulcer was very unlikely 
with atrophic mucosa. Operation 
performed. No ulcer foimd 

7 

Carcinoma 

■ 

Carcinoma 
(some doubt) 

Carcinoma observed. X-ray con- 
firmed. Partial gastrectomy. (See 

Fig- 357) 

8 

Acute gastro-jejunal 
ulcer ; gastritis 

j 



Clinical diagnosis of chronic gastro- 
jejunal ulcer excluded. Acute 

anastomotic ulcer seen. Patient 
put on strict medical treatment. 
Now much improved 

9 

Posterior-wall ulcer 


No abnormality 

Ulcer discovered on posterior wall 
on gastroscopy. Ulcer had failed 
to show radiologicaUy on accoimt 
of its position. Medical treatment 
instituted. Second gastroscopy : 
showed ulcer still present. Feeble 
patient. Treatment continued 

10 

Gastro-jejunal ulcer 



Patient had had a gastro-jejuno- 
colic fistula as first symptom of a 
‘ silent ’ gastro-jejunal ulcer. 

Colon separated off at operation — 
ulcer not then active. Gastroscopy 
suggestive of recurrence of gastro- 
jejunal ulcer — again without 
symptoms. Medical treatment 
commenced. Second gastroscopy 
10 months later showed the scar 
of a healed anastomotic ulcer. 
(Case report in text) 

II 

Hyperplastic gastritis 

018 

No abnormality 

History suggestive of ulcer. Nega- 
tive X-ray confirmed. Treatment 
given for gastritis, with improve- 
ment 

1 

Lesser-curve ulcer 

0-20 

Showed ulcer crater 

Gastroscopic control of medical 
treatment. Stages of healing 
observed (see text). Completion of 
healing determined. Treatment 
rela.xed. (See Figs. 349-352) 

13 

Carcinoma 

1 

? Carcinoma (some 
doubt) 

Gastroscope held up just within 
cardia by growth. Nil seen. 
Instrument used only as a sound. 
Operation : inoperable carcinoma 

14 

Hypertrophic gastritis 

0-20 

Spasm of pylorus ; j 
? pj'loric ulcer 1 

Pyloric ulcer excluded (duodenal 
ulcer still possible). Treatment 
given for gastritis c - . „ r-- j 
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Table of 6o Summarized Cases of Gastroscopy Performed up to June, 1936 — contd. 



Lesion 

1 

Test- 
meal 
(1 HR.) 
HCI 
per cent 

X-RAV Report 

Notes on Case : 

Endoscopic Appearances 

15 

Duodenal ulcer ^ 

0-15 

? Juxta - pyloric 
ulcer 

Pyloric ulcer excluded. Much 

spasm of antrum observed. Duo- 
denal ulcer suggested. Course of 
hisddine therapy. Second gastro- 
scopy showed no improvement. 
Operation performed, adherent 
duodenal ulcer found. Gastro- 
enterostomy 

16 

Non - pathological 
gastro - enterostomy 
stoma 


No abnormality 

Hyperplastic mucosa. No gastritis. 
Whole stoma observed : ulcer 
excluded. Gastro-jejimal junction 
a thin, clearly marked line 

17 

Pernicious anremia 

0 

No abnormality 

Carcinoma suspected by blood in 
test-meal. This excluded by 

[ gastroscopy. U-shaped stomach. 
Mucosal atrophy noted. 

18 

Benign tumour ; 

atrophic gastritis ; 
anaemia 

0 

No abnormality 

Carcinoma suspected. No response 
to treatment for anxmia. Malig- 
nant growth excluded by gastro- 
scopy (ree Fig. 347) 

19 

Carcinoma 

i 

0 

1 Carcinoma 

Gastroscopy to determine opera- 
bility. Growth reported operable, 
as normal mucosa above it was 
sufficient for gastrectomy. At 
operation, subperitoneal lymphadc 
iiifiltradon of whole stomach — 
inoperable 

N.B. — Gastroscopy useless to 
determine operability 

20 

1 

Lesser-curve ulcer ; 
gross distortion 

0-31 

Appearances in- 
explicable ; ? car- 
cinoma 

Long vague history. Case con- 
sidered clinically to be viscero- 
ptosis. Gastroscopy showed the 
ulcer and distordon. Pardal 

gastrectomy 

21 

High posterior-wall 
ulcer ; stitch ulcer 
near gastro-entero- 
stomy 

1 

No ulcer seen ; 
normal stoma 

Ulcer observed. Also bunch of 
granuladons near stoma — ? round 
a sdtch. Medical treatment. Second 
gastroscopy showed ulcer healed. 
Patient discharged 

22 

? Gastro-jejunal ulcer 

1 0 -is 

! 

Normal stoma 

Indirect evidence of gastro-jejunal 
ulcer — a localized area of gastrids 
at one part of the stoma. Medical 
treatment 

23 

Carcinomatous ulcer 

0 

\ 

Ulcer ; ? carcinoma 
(some doubt) 

Padent in poor health. Carcinoma- 
tous nature of ulcer confirmed. 
Aledical treatment otherwise in- 
tended. Pardal gastrectomy. (.See 

I Pig- 359) 
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Table of 6o Sualmarized Cases of Gastroscopy Pekforsied up to June, 1936 — contd. 


C\SE 

No. 


i 

X-RAY Report 

Notes on* C^; 

Endoscopic Appearances 

24 

Carcinoma 

0 

i 

Carcinoma 

I 

Gastroscopj’ showed growth oper- 
able as regards mucosa above it. 
Laparotomy — extensive involve- 
ment of pancreas. Inoperable. ( 5 ee 

358) 

25 

Lesser-cim'e ulcer 

o-ii 

Ulcer seen ; ? mal- 
ignant 

Short history suggestive of carci- 
noma. Ulcer seen to be a typical 
peptic ulcer already healing. Oper- 
ation nevertheless performed on 
other evidence. Non-malignanr 

ulcer found. Cautery excision and 
gastro-enterostomy 

26 

Lesser-curve ulcer 

0-12 

Showed ulcer 

Gastroscopy performed to observe 
effect of histidine therapy. Ulcer 
found to be almost healed before 
treatment commenced ! 

27 

Distortion of stom- 
mach ; ? cause 


? Lesser-curve ulcer 

First X-ray e.xammation suggested 
ulcer. Repeat X-ray did not con- 
firm this. Gastroscope held up on 
posterior wall by obstruction 2 in. 
within cardia. Gastritis. Obstruc- 
ting agent not visible. No opera- 
tion. 

28 

Gastro-jejunitis 


No abnormality 

Case suggestive of gastro-jejunal 
ulcer. Stoma well seen ; ulcer 
excluded. Medical treatment 

29 

Hyperplastic gastri- 
tis ; jejimitis 


Normal stoma 

Case suggestive of gastro-jejunal 
ulcer. Stoma well seen ; ulcer 
excluded. Aledical treatment. 

A^S. — Gastritis much more 

intense than jejimitis 

30 

Hyperplastic gastri- 
tis ; istorted stoma 



Case suggestive of gastro-jejunal 
ulcer. Abnormal funnel-shaped 
stoma seen as though pulled upon. 
Ulcer excluded 

1 

Distortion of stom- 
ach ; normal stoma 

0 

? Pyloric lesion ; 
inefficient stoma 

1 

Dyspepsia after gastro-enterostomy. 
Stoma well seen. No inflammation. 
Pyloric lesion excluded. Ridge 
observed due to band across lesser 
curve 

32 

Lesser-curve ulcer 

0-15 

Dubious ? ulcer j 
present 

Ulcer demonstrated. Aledical 

treatment. Second gastroscopy 
showed no improvement. Ulcer 
seen to be adherent. Partial 
gastrectomy 

33 

Gastro-jejunitis 

o-i ! 

No abnormality 

Whole stoma seen. Mild inflam- 
matory changes. Gastro-jejunal 
ulcer excluded r, - 
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Table of 6o Summarized Cases of Gastroscopy Performed up to June, 1939— cmd. 


Case 

No. 

Lesion 

Test- 
meal 
(1 HR.) 

HCl 
per cent 

X-RAY Report 

Notes on Case : 

Endoscopic Appearances 

1 

34 

1 

Polyposis 

o-i 

No abnormality 

A case of unexplained recurrent 
hsmatemesis (twice in ten years). 
Polyposis observed 

35 

Normal stomach ; 

carcinoma of liver 

0*09 

Filling defects ; 

? carcinoma of 
stomach 

Filling defects observed to be the 
result of pressure from without 
(liver). Operation — carcinoma of 
liver 

36 

Carcinoma 

0 

Dubious ; ? carci- 
noma high up 

Upper end of growth observed. 
Inoperable 

37 

Gastro-jejunal ulcer 

o-i 

Normal stoma ; 

? carcinoma of 
pylorus 

Acute erosion seen on gastro- 
jejunal junction. Pylorus observed : 
carcinoma excluded. Medical 

treatment. (See Fig. 353) 

38 

Gastro-jejunitis 

0 

Tenderness over 
stoma ; no ulcer 
seen 

Case suggestive of gastro-jejunal 
ulcer. Whole stoma seen. Ulcer 
excluded. Medical treatment 

39 

Benign tumour j 
acute ulcer 

0 

Filling defect 

Feeble patient. Case suggestive 
of carcinoma. This exduded. 

Acute ulcer seen on top of benign 
tumour. Operation avoided. Medi- 
cal treatment 

40 

Hyperplastic gastritis 

0 

Normal stoma ; 

? carcinoma of 
pylorus 

Gastritis observed. Failed to see 
into stoma, which was turned away 
from instrument. Pylorus seen. 
Carcinoma excluded. Medical 

treatment 

41 

Gastro-jejunitis 

0-04 

— 

Whole stoma seen. Ulcer excluded. 
Marked hyperplastic gastrins ; 
Mild jejunitis 

42 

Atrophic gastritis 

0 

Dubious ; ? carci- 
noma of pylorus 

Whole stomach seen. Carcinoma 
excluded 

43 

Lesser-curve ulcer 

0*07 

Ulcer demonstrated 

Failed to see ulcer owing to distor- 
tion of stomach obstructing instru- 
ment. Another healed ulcer 
observed high up 

44 

Normal stomach 


No abnormality 

Case of unexplained abdominal pain 
and hEmatemesis. Whole stomach 
seen. Gastric lesion excluded 

45 

Lesser-curve ulcer 

0*19 

Carcinoma of lesser 
curve 

Typical peptic ulcer observed. 
Second gastroscopy after one 
month showed little healing ; 
much scarring ; ulcer adhereiit. 
Operation — peptic ulcer. Partial 
gastrectomy 

46 

Hypertrophic gastri- 
tis 

0-15 

I Filling defect ; 

? carcinoma 

1 

Whole stomach seen. Carcinoma 
excluded. Gastritis treated medic- 
ally 
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Table of 6o Stolmarized Cases of Gastroscopy Performed dp to June, 1936 — comd . 


Case 

No. 

Lesion* 

Test- 
meal 
(1 HR.) 

HQ 
per cent 

X-RAY Report ; 

1 

Notes on* Case: 

En*I30SC0PIC ApPEAR-AN'CES 

47 Hypertrophic gastri- 
tis ; he^ed rdcer 

t 

1 

0-2 

r 

Doubtful ulcer Case of dyspepsia after gastro- 

near stoma ' enterostomy. Failed to see stoma. 

Very mild gastritis observed. 

1 Ulcer therefore improbable. Re- 
1 cently healed erosion seen 

48 

Distortion by band 

0-18 

Distortion; ? duo- 
denal and lesser- 
curve ulcers 

Lesser-curve ulcer excluded. Dis- 
1 tortion by extra-gastric adhesions. 
Medical treatment 

49 

Gastrostaxis 



Case of recurrent h$matemesis 
(6 attacks in 2 yearsl. Diftuse 
submucous hsmorrhages seen. 
(Blood-platelet count, to,OQo) 

50 

Lesser-curve ulcer 

o-o6 

Dubious ; ? ulcer 

Lesser-curve ulcer seen to be 
healing. Aledical treatment 

51 

Lesser-curve ulcer 

i 

006 

Ulcer demonstrated' 

Clinical suspidon of malignancy. 
This excluded by gastroscope. 
Ulcer seen to be healing. Opera- 
tion nevertheless performed two 
weeks later. Typical peptic 

ulcer found half healed. {See Fig. 

348) 

52 

Lesser-curve ulcer 

0 

Ulcer ; ? carci- 

noma of lesser 
curve 

1 

1 

Case very suggestive of carcinoma. 
Feeble patient. Typical peptic 
ulcer observed. Aledical treat- 
ment. Second gastroscopy 

showed healing in progress. Card- 
noma definitely excluded 

53 j 

Early anterior-wall 
carcinoma 

0-09 

No abnormality 

Patient with vague symptoms. 
Ulcer observed adjacent to a swel- 
ling of the mucosa on anterior 
wall. Doubtful : ? ulcer : ? car- 
cinoma . Second gastroscopy after 
3 weeks showed little change. 
Patient discharged himself. 6 
months later — a little more pain. 
Third gastroscopy showed exten- 
sive cardnoma. 

1 K.B. — ^Vith more experience 

this cardnoma could have been 
diagnosed extremely early. {See 
Fig. 356) 

54 

Atrophic mucosa 

1 

1 

1 

0 

Dubious carcinoma Case of anannia not responding to 
of pylorus ; nor- treatment. Short history, card- 

mal stoma noma suspected. VThole stomach 

seen. Carcinoma excluded. 

Normal gastro-enterostomy stoma 
seen 

55 ' Hyperplastic mucosa 

0*22 

No abnormality Case very suggestive of ulcer. 

This excluded. 

A'-B. — Hyperplasia without 

gastritis 
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Case 

No. 

Lesion 

Test- 
meal 
(1 Hr.) 

HCl 
per cent 

X-RAY Report 

Notes on Case; 

Endoscopic Appearances 

56 

Anaemia 

1 

0 

j - 

! 

i 

1 

' Gastroscopy failed : S-shaped (eso- 
, phagus ) instrument would not 
enter cardia. Ulcer seen in ceso- 
phageal wall above cardia 

57 

Hyperplastic gastri- 
tis ; healed gastro- 
jejunal ulcer 

1 


Case of recently perforated acute 
gastro- jejunal tdcer. Sutured. 

Stoma dearly seen. No recur- 
rence of ulceration observed 

58 

Hyperplastic gastri- 
tis ; acute erosions 

0*17 

Ptosis ; no ulcer 

- Marked h3iperplastic gastritis and 
multiple erosions seen. Medical 
treatment. Second gastroscopy 
showed much less gastritis, no 
erosions, but still marked hyper- 
plasia of mucosa 

59 

1 

Mucosal hyperplasia ; 
healed ulcer 

0*22 

No abnormality 

1 

Recently healed ulcer seen on 
posterior wall. Hyperplastic 

mucosa, but very slight gastritis 

60 

1 

Chronic gastro-jejunal 
ulcer 

0-15 

! 

1 

1 

' 1 

No evidence of 
ulcer 

' 

Case of repeated negative investiga- 
tions of persistent symptoms after 
gastro - enterostomy. Chronic 

ulcer observed on gastroscopy. 
Partial gastrectomy. {See Fig. 
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FUNNEL-NECK DEFORMITY OF THE BLADDER 

By J. B. AIACALPINE 

HONORARY SURGEON AND HONORARY SURGEON IN t3IARGE OF GENITO-URINARY 
DEPARTMENT, SAEFORD ROYAE HOSPITAE 

AND D. S. POOLE WILSON 

HONORARY ASSISTANT SURGEON AND UROLOGICAl. REGISTRAR, 

SALFORD ROYAL HOSPITAL 


INTRODUCTION 


Since the days of Romberg disturbance of micturition has been recognized as one 
of the commonest sjnnptoms of lesions of the spinal cord, and of tabes dorsalis in 
particular. Gowers has pointed out “ that it may be only for these that the patient 
seeks advice.” Following his introduction of the modem cystoscope, Nitze 
described the presence of trafaeculation of the bladder wall in tabes dorsalis. Since 


then there has been considerable discussion as to the characteristic vesical findings 
in disease of the central nervous S3'stem. Most reports on this subject have dealt 
with the importance of trabeculation. This trabeculation has by many been 
attributed to aton}-^ and atrophy of 


the bladder wall, of which the 
internal vesical sphincter is an 
integral part. It might have been 
foreseen, therefore, that the sphinc- 
ter would partake in such changes, 
and it comes as somewhat of a 
smprise that until recentiy relatively 
few obsert'ations should have been 
made on the appearance of the 
vesical sphincter in nervous disease. 

On cystoscopic examination of 
the normal male, if the instrument is 
withdravm for a short distance from 
the bladder so that it lies wi thin the 
posterior urethra, it is impossible to 



Fig. 360. — Pronounced funnel-neck deforniic>% C>-stoscopc 
held over verumontanum. 


see the walls of that channel, as the 

methral mucosa surrounded by the internal vesical sphincter is in close contact 
■with both the prism and the lamp of the cystoscope. In certain circumstances, 
however, the internal urethral orifice is flaccid, and it is then possible to withdraw 
the ej’stoscope into the posterior urethra and to obtain a clear view of its postero- 
inferior wall and of the verumontanum {Fig. 3 ^)- This condition has been 
variousl}' termed ‘ funnel-neck deformity of the bladder ’, or ‘ funnel-shaped 
posterior urethra ’. From consideration of the bladder musculature it appears that 
such a condition might arise by dilatation of the prostatic urethra following either 
paralysis or paresis of the internal sphincter, the whole posterior urethra thus 
assuming a conical shape with the base of the cone directed towards the bladder 
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and the apex at the triangular ligament. This explanation may be provisionally 
accepted as the anatomical basis of the condition. 

The funnel-neck bladder must not be confused with an appearance which has 
much in common with it but which arises from quite a different cause. In prostatic 
hypertrophy the enlarging adenoma frequently dilates the internal sphincter, and 
the gro\^ of the lateral lobes produces a deep cleft-like urethra at the bottom of 
which, if the cystoscope is held at a suitable angle, the floor of the urethra together 
with the verumontanum can be clearly seen. A true funnel-neck deformity can 
exist only in the absence of prostatic enlargement. 

REVIEW OF THE LITERATURE 

In 1914 Alexeieflf demonstrated to the Russian Urological Society a patient 
who from childhood had suffered from noctiunal enuresis, and in whom the 
posterior urethra with the coUiculus seminalis was visible. Later in the same year 
he pubhshed his communication “ On the Diagnosis of Nocturnal Enuresis.” To 
Alexeieflf the gaping posterior urethra indicated a persistent weakening of the 
internal sphincter, and offered an explanation of the enuresis. 

In the same year, and prior to the above observation, Barrington demonstrated 
dilatation of the posterior urethra following experimental lesions of the nervous 
system. He obtained cystograms of etherized female cats, and under certain 
conditions (following division of the pelvic nerves, of the sacral dorsal roots, or 
transection of the spine in the lower thoracic region) observed some dilatation of 
the upper part of the urethra. 

In an article entitled “ Prostatisme sans Prostate ” Randall (1915) wrote, 
“ By gently withdrawing the instrument with the objective posterior and the ocular 
well depressed, it is possible to detect relaxation of the internal vesical sphincter, 
which is pathognomonic of spinal cord disease, especially tabes dorsalis. The 
pictiue thus obtained is at times remarkable, and often the entire floor of the 
posterior urethra may be observed with the Nitze cystoscope.” 

So far as we are aware this is the first reference to fimnel-neck deformity in 
the American or English hterature. Randall, however, in a private communication 
to Natanson, does not claim originality for the observation, but states that H. H. 
Young first drew his attention to the phenomenon about 1910. It seems improbable 
that the sign was well-known at this time, as Barney in his series of articles on the 
tabetic bladder in 1910 makes no reference to it either in his own patients or in 
his review of the Hterature. KoU (1915) and Greenberg (1916), in articles dealing 
with the cystoscopic appearances of the bladder in nervous lesions, also do not 
comment on the phenomenon. 

In 1916 Caulk and Greditzer reported their observations on the cystoscopic 
appearances of the bladder in fifty cases of disease of the central nervous system. 
Their cases included examples of tabes dorsahs, dementia paralytica, post-apoplectic 
conditions, tumours of the cord, and other diseases. They comment on the visi- 
bfiity of the posterior urethra, and, although they have also observed this condition 
in chronic prostatitis and seminal vesicuUtis, beUeve that the sign is of considerable 
diagnostic importance. They attempted to obtain cystograms showing the 
continuity of the bladder and prostatic urethra, but to their surprise found a well- 
defined boundary at the vesical orifice and no silver solution in the urethra. These 
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observers were confident that a diagnosis of tabes dorsalis and spinal cord disease 
may almost always be made by cystoscopic examinationj and that frequently the 
bladder evidence is available before any other lesions are manifest. 

In another paper (1919) Caulk and Grediteer, in conjunction with Barnes, 
reported further cystoscopic findings in 500 cases of nervous and mental disease. 
They confirmed their previous belief in the diagnostic importance of a funnel-neck 
bladder and described various degrees of relaxation. TTiey found that in some 
instances only the first part of the urethra was visible, in others the whole prostatic 
urethra permitted indistinct inspection, whilst in a third group there was well-marked 
relaxation and the whole floor of the urethra and the verumontanum could be 
identified. These authors regard this latter degree as a characteristic and significant 
finding in organic nervous disease. The other types are less convincing, and seem 
to occur quite fi-equently in the presence of a negative neurological examination, 
as also in certain psychoses. In patients suffering from tabes dorsalis the sign was 
present in 80 per cent of cases. In the female, dilatation of the sphincter is more 
difl 5 cult to identify, but the authors believe that relaxation in the presence of 
trabeculation suggests a nervous lesion. 

In 1917 Bums published his observations on bladder changes due to lesions 
of the central nervous system. Twenty of his twenty-one cases suffered firom tabes 
dorsalis. He noted the diminution in tone of the bladder musculature, and found 
the vesical orifice to be either remarkably dilated ot to exhibit considerable diminu- 
tion in its tonicity. The cystoscope could be drawn down into the posterior urethra 
and the floor of that passage together with the verumontanum could be readily 
observed. Bums, like Caulk and Greditzer, endeavoured to show this dilatation 
by means of cystograms, but found that radiographic etndence was obtained only 
when complete incontinence existed. Loss of ureteral tone was occasionally 
shown by fluid flowing up the ureter. Bums furthermore resected the posterior 
sacral roots in dogs and demonstrated cUlatation of the internal sphinaer 
and a funnel-shaped posterior urethra, thus supporting Barrington’s observations 
on cats. 

Several other references appear in the American literature. Braasch (1917) 
considers dilatation of the internal sphincter a late phenomenon in nervous disease. 
In conjunction with Hager (1927) he points out that cystograms in patients suffering 
from cord lesions frequently portray three cardinal findin gs : (i) A large irregular 
bladder outline with trabeculation ; (2) Relaxation of the internal sphincter ; and 
(3) Regurgitation of the medium into one or both ureters. 

In fourteen cases of shell fracture of the spine submitted to cj’stoscopy, 
Plaggemeyer (1919) noted normal or hj'pertonic contraction of the external sphincter 
but complete relaxation of the posterior urethra, so that the verumontanum appeared 
to he in the floor of the bladder. In a series of three hundred and fifty- cj-stoscopies 
Gumming (1922) noted the phenomenon twelve times. These patients suffered 
from a variety of urinary diseases, but none was proved to have a neurological 
lesion. The picture of the vesical neck was similar to that seen in a neurological 
bladder, except that the internal sphincter tended to retain some tone so that “ there 
is a zone of poor focus ” as the cystoscope is withdrawn over the sphincteric ridge. 
In these cases G ummin g beheved that the phenomenon did not exist except with 
the instrument in position. He, however, agrees that the phenomenon is usually 
well-marked in spinal lesions. 
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Meyers (1926) also refers to the funnel-shaped outlet of the tabetic bladder. 
He attributes the relaxation of the internal sphincter to the destructive effect of 
tabes on the sympathetic supply to the bladder, and likens it to paralysis of the 
ciliospinal fibres of the sympathetic causing the extreme myosis frequently observed 
in this disease. 

More recently Learmonth, working on the neurophysiology of the urinary 
bladder in man, observed that whilst sacral anaesthesia caused some dilatation of 
the internal sphincter, the phenomenon became more pronounced after division 
of the sympathetic supply. Stimulation of the presacral nerve or its lateral roots 
caused contraction of the internal sphincter. The dilatation which followed division 
of the sympathetic was not, however, permanent, and Learmonth states that “ the 
internal sphincter may close completely. However, it can be easily opened by the 
advancing beak of the cystoscope and gives one the impression that it opens more 
easily than normal.” He concludes that the ability of the sphincter to remain 
closed after sympathetic neurectomy proves that it must itself possess inherent 
tone. He refers to the fact that in the ‘ cord-bladder ’ the internal sphincter is 
found to be relaxed, and states that “ in these cases the lesion is situated somewhere 
in the parasympathetic pathway. We are forced to conclude that maintenance of 
closure of the internal vesical sphincter depends upon its inherent tonus, which in 
turn depends upon the integrity of reflex fibres in the parasympathetic pathways 
and that its sympathetic supply merely reinforces this closure.” 

In the British hterature D’Arcy McCrea (1926) refers to funnel-neck deformity 
of the bladder, but found it only once in a series of thirty cases of tabes dorsalis. 
He also noted the phenomenon following sacral anaesthesia. 

One of the present writers (J. B. M.) in an address to the Section of Urology 
of the Royal Society of Medicine (October, 1934) dealt amongst other things with 
fuimel-neck deformity of the bladder, and the present investigation is a continuation 
and elaboration of certain work therein reported. 

In a recent article on “ Bladder Fimction in Spinal Injury ”, Watkins reports 
the appearnace of funnel-neck deformity in lesions of the conus and cauda equina. 

On the Continent considerable attention has been given in certain clinics to 
funnel-neck deformity. In the German literature, which of course includes many 
articles from Russian and Austrian sources, a fair number of references may be 
found. Carl Schramm in 1920 published a paper describing in detail six cases in 
which he had observed this phenomenon. He claimed originahty for his observa- 
tions, and was apparently unaware of the previous publications in both American 
and German hterature. It is, however, noteworthy that the cystoscopic examination 
at which he first observed this phenomenon was carried out in January, 1912. His 
cases included two of spinal injuries, and one each of tabes dorsahs, disseminated 
sclerosis, spina bifida, and a case in which complete paresis of the bladder-closing 
mechanism was present but no cause could be found (' Kriegsdienstbeschadigung ’)• 
From this time the phenomenon has been referred to in the German hterature as 
“ Schrammsches Phanomen ”. Schramm found in many of his cases, in addition 
to the paralysis of the internal sphincter, a flaccid paralysis of the floor of the pelvis, 
atony of the sphincter ani externus, and various sensory disturbances. He concludes 
that the sign may appear as an early symptom of affection of the central nervous 
system and will frequently do so when aU other symptoms are stiff absent. The 
phenomenon is, in his opinion, objective and indisputable proof of permanent 
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damage to the bladder-closing mechanism. In some traumatic cases where 
function has been re-established by recovery of the sphincter extemus, gaping of 
the internal sphincter persists and is recognizable evidence when other neurological 
signs have disappeared. Schramm was so confident as to the value of the sign that 
in cases of legal dispute he believed incontinence of urine may be discredited in the 
absence of objective findings at the bladder neck. A later communication makes it 
doubtful if Schramm still upholds this last conclusion. At the German Urological 
Congress of 1926 he also stressed the fact that the phenomenon is positive only if 
the colliculus appears at once on withdrawal of the cystoscope but without depres- 
sion of the ocular. 

Pfister was the first to question Schramm’s views. He could establish no 
relationship between dysfunction of the sphincter and visibility of the posterior 
urethra, and denies the ^agnostic value of the sign. He states that on many occasions 
when the colliculus was visible, a strong contraction of the sphincteric muscle 
subsequently occurred. He quotes six cases of spinal trauma in which the sign 
was present, but in a further six cases of definite vesical paralj’sis following 
injury to the cord the sign was absent. Three cases of the deformity in which 
examination of the central nervous system gave no pathological findings are also 
mentioned. 

In 1922 Oswald Schwarz (Vienna) published a severe criticism of Schramm’s 
views. Stating that he himself had observed a funnel-neck urethra in a case of 
tabes as early as 1920, he admits that the sign may occur, but denies to it any 
diagnostic significance. In proof of his assertion he points out that the phenomenon 
is frequently absent in cases of unmistakable nervous disease, and that even when 
observed it is extremely inconstant, being present on one e xamina tion and absent 
on another ; indeed it may appear and disappear during a single cystoscopy. 
Schwarz, like Pfister, has observed the phenomenon when no lesion of the central 
nervous system could be demonstrated. He maintains that the longer the cystos- 
cope remains in the bladder the more likely is the phenomenon to develop, and 
especially if the ocular end of the instrument is unsupported will its vertical drag 
cause a dilatation of the sphincter and the artificial production of the phenomenon. 
In support of these arguments he states that in his experience normal ejaculation 
(which depends on the internal sphincter for the forward direction of the sperm — see 
pp. 507, 513) may occiu in those showing the phenomenon. The base of the bladder, 
as seen on a cystogram, also exhibits a normal outline. Oswald Schwarz maintains 
that the symptoms of disturbed bladder function point to hypertrophy of the internal 
sphincter rather than to its relaxation. The dilatation of the sphincter may be 
reflex rather than mechanical in origin, the irritation of the posterior urethra by 
the cystoscope possibly inducing Barrington’s fourth reflex. He draws an analogy 
between the state of affairs occurring at the internal sphincter and the condition 
obtaining at the lower end of the ossophagus in cardiospasm, and points out that 
in the latter the passage of a sound produces relaxation of the sphincter. 

Goldenberg (1924) confirmed Oswald Schwarz’s Hews regarding the inconstancy 
of the sign and the possibility of its production by depression of the cystoscope. 
He also mentions maximal distension of the bladder and sacral ansesthesia as 
additional means of obtainiag dilatation of the internal sphinaer. In general he 
denies the value of the sign, but considers that it may be of some significance when 
combined with trabeculation and residual urine. 



5o6 the BRITISH JOURNAL OF SURGERY 


Against these adverse criticisms O. A. Schwarz (Berlin) and Perhnann appear 
as protagonists. They regard the sign as having great diagnostic value, and consider 
that it may appear as the only evidence of nervous disease. In one publication 
O. A. Schwarz quotes fifteen cases of tabes and cerebrospinal syphilis, in only one 
of which the sign was absent. He was particularly impressed by patients in whom, 
although there had been quite indefinite disturbance of micturition or none at all, 
the sign was found positive, and in whom subsequent careful neurological examination 
showed the existence of tabes. Schwarz also observed patients with a visible 
colliculus who were suffering from neurasthenia and in whom there was no demon- 
strable organic lesion. He expresses no view regarding the occurrence of the 
phenomenon in the healthy individual. 






Fig. 361. — Types of deformity — Moro’s classification. (.See text.) 


In view of these contradictory opinions Moro in 1927 investigated the material 
in his clinic and scrutinized the relationship existing between the trigone and 
posterior urethra in aU cystoscopies. He differentiated four grades or degrees of 
dilatation {Fig. 361) : — 

Type I . — Radial streaking in the region of the internal urethral orifice, with 
more gradual transition of the bladder into the posterior urethra replacing the 
normal sharp sphincteric margin. 

Type II . — The fioor and side walls of the posterior urethra at the lower end 
are just visible and the coUiculus is indistincdy seen as it hes close up against the 
prism. 
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Type III.— The. field of \dew is dark in its proximal part, but as the cystoscope 
is further tvithdrawn it enters a relatively spacious, spindle-shaped chamber in which 
the illumination is bright. On the floor of this chamber the colliculus is seen, 
together vdth its surrounding valleculum. 

Type IV . — The colliculus lies in full view in a brightly-ht channel, which allows 
some movement of the instrument to either side. The passage between the 
posterior methra and the bladder is so wide that the posterior urethra appears as 
a funnel and the normal angulation at the point of transition fails {see Fig. 360, p. 501). 

Moro placed diagnostic value only on Types III and IV. He did not invariably 
find the sign either in tabes or trauma. His conclusion was that when the nerve- 
supply of the bladder is damaged, gaping of the posterior urethra with visibility 
of the colliculus may occur. Once developed the phenomenon is constant, and 
may in traumatic cases persist as the only objective sign of preceding nervous 
injury. The sign is not, however, pathognomonic of nervous disease, as it may be 
artificially produced by tiring the sphincter, and thus may appear in healthy men. 
In such circumstances the sign is inconstant and may come and go during one and 
the same examination. As the sign, however, may indicate incipient nervous 
disease, it calls for a complete neurological overhaul. 

In the same year (1927) Natanson also pubhshed his findings on the pheno- 
menon, and he summarizes his views by stating : “ It is certain that it occurs in 
patients with a healthy spinal cord, especially neurasthenics, but it is found so 
frequently in spinal and cerebral diseases (almost regularly in tabes and enuresis) 
that this association cannot be disregarded.” He also admits that the establishment 
of a ‘ colliculus phenomenon ’ may, especially in tabes, be the first objective sign 
of existing disease of the spinal cord, and, in view of the importance of an early 
diagnosis, he sees no sufficient reason to deny the practical importance of the 
phenomenon. 

In 1929 Fessler and Fuchs (Vienna) investigated sexual function in relation 
to funnel-neck deformity of the bladder. They pointed out that whilst in the 
normal male some of the secretion expressed by prostatic massage flows down 
the urethra and appears at the external meatus, the remainder runs back into the 
bladder and is subsequently voided in the urine. The proportion entering the 
bladder depends on the tone of the internal sphincter, and is maximal when this 
structure is paralysed. Five tabetics, in whom no secretion appeared at the external 
orifice following prostatic massage, exhibited the phenomenon on cystoscopic 
examination. Fessler and Fuchs also investigated fourteen male tabetics who, 
despite the well-known deterioration occmring in this disease, were still capable 
of sexual intercourse. Three gave a clear history that, although intercourse and 
orgasm were normal, there was a complete absence of ejaculation, the flow of semen 
undoubtedly passing back into the bladder. 

The Russian literature contains several important papers on funnel-neck 
deformity of the bladder. The largest series so far ex amin ed is that of Epstein, 
Juschelevsky, and Aiichelson, who aimounced their results to the Russian Urological 
Association in 1928. They examined five hundred patients, two hundred of whom 
were known to be suffering from nertmus disease j the rem ainin g three himdred 
constituted the ordinary cystoscopic material of their clinic. Of the healthy men 
examined the vast majority showed no funnel-neck deformity. Attempts to produce 
the sign by movements of the cj'Stoscope were also negative. The investigation of 
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the first group— namely, patients known to be suffering from disease of the central 
nervous system — appears to have definitely estabhshed that a funnel-neck depends 
not so much on the variety of the disease as upon its situation. The majority of 
cases showing it in well-marked development were instances of lesions of the spinal 
cord. In male patients suffering from tabes the sign was present in 90 per cent 
of cases, in syphihtic myehtis in 80 per cent. Examples of spina bifida, though not 
occurring in any numbers among their cases, were found to exhibit a high proportion 
of fimnel-necks, whilst quite a few patients in whom the sign was positive, and who 
yet showed no central nervous disease, were found by radiology to have some degree 
of spina bifida which was otherwise unrecognizable. These authors conclude that 
a fuimel-neck urethra is an early sign of nervous disease, and that its presence 
indicates an organic lesion or developmental defect. They also hold it to be unlikely 
that a funnel-neck is ever discovered in the healthy male, and in their opinion it is 
doubtful whether it is to be found in uncomplicated functional disturbance. These 
authors believe that dilatation of the internal sphincter may also be observed in 
women, although the phenomenon is never so pronounced as in the male. Their 
series of patients with nervous diseases included fifty women. 

Halperstein (1928) found the sign on twenty-two occasions (tabes 12, spinal 
trauma 3, spina bifida 2, etc.) and attributed great value to it. 

In another Russian publication, Dunajewsky and Michejew (1931) allow little 
diagnostic value to this sign, and have found it positive in a much smaller number 
of cases. Examining forty-two cases of tabes they found it present in but i6-6 per 
cent. Their observations on two hundred men, in whom there was no evidence 
of organic nervous disease and in five of whom the sign was present, led them to 
the conclusion that the sign could be artificially produced by the pressure of the 
cystoscope, and that it might be observed in healthy or neurasthenic patients. They 
considered trabeculation to be a more frequent and definite sign of nervous disease. 

Recently Franz Caspar (Budapest) has drawn attention to the fact that by using 
local anesthesia it is possible to obtain complete relaxation of the internal vesical 
sphincter and to carry out with a cystoscope a complete inspection of the posterior 
urethra. He maintains that a better view is thus obtained than by using a posterior 
urethroscope. A catheter is inserted into the bladder and then withdrawn until 
its tip Hes between the internal and external vesical sphincters. A local anaesthetic 
is then slowly injected over a period of half an hour, and a further half-hour is allowed 
to elapse before cystoscopy. Using novocain (i per cent) or percaine (i-iooo) 
full dilatation of the posterior urethra was obtained in eighteen out of twenty cases. 

Short references to funnel-neck deformity of the bladder have also been made 
by Gagstatter, Schwarzwald, Yoimg, Heplar, von der Becke, and Deutsch. 

CLINICAL OBSERVATIONS AND CYSTOSCOPY 

From a survey of the literature it is evident that the significance of funnel-neck 
deformity as a sign of nervous disease is by no means decided. We have endeavoured, 
therefore, to obtain an independent view of the incidence and diagnostic importance 
of this sign. Our inquiry concerns : — 

1. Patients definitely suffering from nervous disease. 

2. The frequency of the sign amongst urological patients who exhibit no 
evidence of nervous disease. 
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In examining the vesical neck for the sign, the fenestra of the cystoscope is 
first directed towards the trigone of the bladder and is then gradually withdrawn 
into the urethra. During this manoemTe it is necessary to depress the ocular end 
of the cystoscope slightly, otherwise the condition may escape observation. Only 
the floor and the lower portions of the lateral walls of the urethra can be brought 
into view. If the instrument is rotated, the field of vision becomes dark as soon as the 
upper portion of the side waU is reached, and even by manreuvring the instrument we 
have never been able to get a satisfactory view of the upper portion of the urethra. 

The sign has been regarded as positive only when it has been recognixed 
immediately on withdrawal of the instrument and has remained constant during 
the examination. Straining to micturate produces a temporary physiological 
dilatation of ±e posterior urethra. 

To standardize our obsert'ations and facilitate comparison, we have adopted 
the classification of Moro in stating our results (p. 506 and Fig. 361). This classi- 
fication includes all recognizable degrees of the phenomenon. In practice there 
is difBculty in distinguishing with certainty Types 1 and 11 of this classification 
from the normal. Hence we, like Moro himself, regard these grades as unreliable, 
and although we have used them in classifying some of our material, we do not 
attach any clinical significance to them, and regard only Types III and IV as consti- 
tuting a funnel-neck deformity. 

I. OBSERVATIONS ON PATIENTS \VITH N^ERVOUS DISEASE 

Our material consisted of 17 cases of tabes dorsalis, 5 cases of general paralysis 
cf the insane, 2 cases of cerebrospinal syphilis including one of Erb’s syphilitic 
spinal paralysis, 3 cases of disseminated sclerosis, and i of ‘ spastic paraplegia ’. 
These patients were not chosen on accoimt of the existence of urinary symptoms, 
but represented such material as was available for e xamin ation- The only selection 
we allowed ourselves was the rejection of cases in which complications would tend 
to alter the appearance of the bladder-neck. Infection is one such complicating 
factor, and accordingly all who showed evidence of cy'stitis, either by a di^ urine 
or on cystoscopy, were rejected. In practice this did not involve the exclusion of 
any large number, as the infrequency of this condition, even in the presence of 
fairly large amounts of residual urine, has been surprising. Enlargements of the 
prostate were also excluded. 

A viewing cystoscope was used for the examination, and, recognizing the 
susceptibility of the bladder to infection in central ner\'ous disease and the import- 
ance of keeping it uninfected, the most rigid asepsis was maintained. No anesthetic 
of any type was used. This allowed judgement of the degree of pathological 
anesthesia, and entailed little or no hardship to the patients, as in most of them 
urethral sensation was ei±er diminished or almost absent. The residual mine 
was measured in most instances, the average amount present being 250 c.c. 

Examination of the Vesical Orifice. — This revealed a frmnel-neck in a high 
proportion of omr patients. Thus, of the 17 tabetics, only 3 showed a normal 
orifice. The examples of general paralysis and of cerebrospinal syphilis all showed 
the deformity. The sign was absent in those suffering from disseminated sclerosis 
and spastic paraplegia, except for one example in the former disease. In this patient 
it was necessary to use a local anssthetic (percaine), and this result must therefore 
be accepted with scepticism. 
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The bladder was filled in the first instance with 200 c.c. of flnid. With this 
amount, sagging of the vesical wall often showed that the bladder was obviously 
not distended and was incapable of contracting down on its contents. With such 
a degree of distension several cases did not exhibit a funnel-neck deformity, though 
when the bladder was filled to its individual capacity the sign was found fuUy 
developed. The filling was never carried to the point of causing discomfort, and in 
most patients much more fluid might have been introduced. This fact accounts 
for the occurrence of two figures attached to several of the cases in our own table of 
results {Table I, p. 512). The first figure indicates the appearance when using 
200 c.c. of fluid, the second that with the bladder more fully distended. The 
dilatation of the posterior urethra was extremely wide in many, the trigone appearing 
to merge with the floor of the prostatic urethra without the intervention of a ^viding 
rim. Excellent views were obtained of the urethral crest terminating in the colliculus, 
the latter projecting from the floor of the urethra as a pale pink hummock bounded 
on either side by the valleculum. The openings of the prostatic utticle and of the 
ejaculatory ducts were often recognized on the surface of this structure. Occasion- 
ally the urethra was dilated for a short distance below the colliculus. Amongst 
patients exhibiting Type III of the deformity, the dilatation of the mid-section of 
the prostatic urethra appeared as great as that observed in the more advanced grade, 
the difference between the two varieties being the constriction at the vesical orifice 
of the former. 

The retrogression and final disappearance of the phenomenon following anti- 
syphilitic treatment, which Burns observed in his series, were not noted by us. 

The Bladder Wall. — ^The general impression gained from observation of the 
bladder wall in the patients suffering from syphilitic disease of the nervous system 
was one of atony and atrophy. The vesical wall as a rule appeared extremely thin, 
and intestinal movements were observed with great frequency. Trabeculation was 
present in 15 cases. In 12 of these it exhibited the characteristic fine and delicate 
appearance described by Thomson-Walker. In the other 3 bladders the degree of 
trabeculation was either insignificant or atypical. The ureteric and inter-ureteric 
bars frequently lacked their normal fleshiness, and as the large retro-trigonal recess 
fell away steeply behind them, they appeared to be imduly projected into the 
bladder. 

Cystography. — Many attempts were made to obtain cystograms showing the 
funnel-neck deformity. With four exceptions {Cases 2, 7, 10, 22), however, these 
efforts ended in failure, the bladder showing the normal smooth basal contour, 
with no opaque solution in the posterior urethra. Irregularity in the shape of the 
bladder and the coarser varieties of trabeculation are shown by this means. Twice 
the opaque fluid regurgitated up one or other ureter. 

The relative infrequency of cystograms showing a funnel-neck deformity seems 
remarkable, but is in accordance with the findings of other observers (Caulk and 
Greditzer, Otto Schwarz, Burns). The last-mentioned author obtained outlines 
of the prostatic urethra only when complete incontinence existed. 

The technique of cystography consisted in filling the bladder with the opaque 
solution through a catheter, which was withdrawn prior to exposure of the fihn. 
The volume of fluid employed depended on the previously determined bladder 
capacity. Potassium iodide (2-5 per cent) and silver iodide (5 per cent emulsion) 
were both tried as opaque solutions, the latter being reputed to be less irritant than 
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the former. Each of these solutions, however, was liable to cause discomfort and 
a desire to micturate. Efforts to maintain the bladder pressure at a low level were 
thus frequently frustrated, and whilst in some instances large volumes of fluid 
were introduced at a pressure below 10 cm. of water, in others small volumes (200 
to 250 c.c.) caused discomfort, and the bladder pressure, despite a period allowed 
for ie establishment of equilibrium following filling, remained at 30 to 40 cm. of 
water. 

Guyon, as long ago as 1901, showed that following section of the nervi erigentes 
and injection of an irritant (AgNOa) the bladder would still contract and expel part 
of its contents, and from this concluded that under certain conditions the bladder 
musculature was independent of all medullary influence. Head and Riddoch have 
described complete automatic micturition, consisting not only of contraction of the 
bladder but of relaxation of the sphincter, following destruction of the sacral roots 
by trauma. Denny-Brown and Graeme Robertson also believe that automatic 
micturition may occur following complete sacral lesions, and that the internal 
sphincter relaxes reciprocally with contraction of the detrusor. 

These observations suggest that an artificially produced funnel-neck deformity 
might be shown on cystograms obtained with an irritant solution, either by the 
occurrence of contraction of the detrusor and reciprocal relaxation of the internal 
sphincter, or by contraction of the detrusor raising the intravesical pressure suffici- 
ently to force the internal sphinaer. Despite this, in the above series, the deformity 
was but rarely foimd on cystograms. Even W'hen a positive cystogram is obtained 
it must be determined whether it faithfully depicts an existing condition or is 
artifidally produced. In illustration of this view Case 22 may be cited. Cystography 
performed on this man with a potassium iodide solution showed a large funnel- 
neck deformity [see Figs. 364-367, pp. 522, 523), whereas subsequent excretion 
cystography failed to demonstrate any deformity of the bladder neck. The relatively 
high intravesical pressures recorded in some instances prior to the withdrawal of 
the catheter and the absence of opaque fluid in the posterior urethra on subsequent 
cystograms also throw doubt on the pressure usually stated to be sufficient to force 
the internal sphincter. 

It thus appears that whilst ascending cystography may satisfactorily serve most 
ordinary purposes it is unsuitable for observations on the bladder neck. So many 
complicating factors are introduced that unless the bladder pressmre has been low 
prior to the withdrawal of the catheter little value can be placed on the evidence. 
Excretion cystography offers material advantages, as the fluid is less irritating and 
mechanical interference with the posterior urethra is avoided. 

Relationship between Urinary Symptoms and Fuimel-neck Deformity. 
— ^The order of onset of urinary disturbance in tabetics is variable, but in our 
experience the following would appear to be the most usual course : Dimiuution 
or loss of the normal desire to micturate leads to infrequency' of the act, urination 
taking place only once or twice daily. The quantities passed are then necessarily 
large, Coinddently the patients may experience difficulty in starting the act and 
the stream may lack force and be intermittent. The whole of the vesical contents 
are not expelled and residual urine commences to collea. Signs of incontinence 
may appear at this stage, or may have shown themselves at an earlier time ; in 
some instances they constitute the initial symptom. At first incontinence may be 
limited to occasional nocturnal enuresis, or dribbling following micturition. Sudden 



512 THE BRITISH JOURNAL OF SURGERY 


exertion may cause the escape of small jets of urine. With progression of the disease 
the volume of residual urine tends to increase, and abdominal straining becomes 
more and more necessary to empty the bladder. The incontinence also may become 
more pronounced, a distended bladder being frequently accompanied by either 
intermittent or almost continuous dribbling of urine. Active incontinence was 
not observed amongst the tabetics, but occurred once in a case of spinal syphilis 
and again in a single instance amongst the general paralytics. No enormously 
distended bladders occurred in any of our patients. 

Difficulty in micturition, though frequently present in minor degree, has not 
been a troublesome symptom, and complete retention has occurred in the early 
stages but once. One other patient complained of attacks of acute retention, but 
emergency catheterization never discovered more than three or four ounces of urine 
in his bladder. There have been no instances of urethral anaesthesia so complete 
that micturition has been recognized only by wetting of the clothes. 


Table I. — Funnel-neck Deformity in Nervous Disease 


Disease 

Principal Urinary Symptom 

Case and Degree of Deformity 

I. Tabes ! 

dorsalis (17) | 

! 

I. No definite symptoms (3) 

Case 2 (IF) ; Case 3 ( 7 F) j Case 9 
(0 IV) 

2. Absence of desire to urinate 
(3). Infrequent micturition 
with passage of large amounts 

1 of urine 

Case I (7 -> IV) ; Case 4 (77 ->■ 
IV) ; Case 16 ( 77 ) 

3. Incontinence, dribbling, noc- 
turnal enuresis (8) 

Case 5 (777 or IV IV); Case 6 
( 777 ) j Case 7 ( 77 ) j Case 8 (7 or 
77 ) ; Case 10 (77 77 ) ; Case 12 

( 77 ) ; Case 14 ( 77 ) ; Case 17 (77 
IV) 

4. Difficulty (2) . . . . . . 

Case 13 (77 77 ); Case 15 (0) 

5. Sensation of distension without 
residual urine (i) 

Case II (0) 

2. G.P.I. (5) . . 

I. No symptoms (2) 

Case 19 ( 777 ) ; Case 20 (77 or 77 ) 

2. Dribbling urine (2) 

Case 18 {III ^ IV); Case 22 (771 

3. Active incontinence (i) 

Case 21 ( 77 ) 

3. Cerebrospinal 
syphilis (2) 

Active incontinence 

Case 23 ( 77 ) 

Incontinence 

Case 24 ( 777 ) 

4. Disseminated 
sclerosis (3) j 

— 

(0); (0); ( 777 ) 

5. Spastic para- 
plegia (i) 


(0) 


Table I shows that there is no real difference in the incidence of funnel- 
neck deformity amongst those complaining of incontinence and those who have 
no such trouble. The internal sphincter normally retains the urine within the 
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bladder and is possibly responsible for continence during sleep^ the external sphincter 
relaxing as do all voluntary muscles. It might therefore have been anticipated 
that paresis of the internal sphinaer would play a part in the nocturnal incontinence 
so often seen in tabes. On the other hand, Ae internal sphincter is usually destroyed 
or out of action following the operation of prostatectomy, and yet these patients 
are not incontinent at night. Likewise the internal sphincter may be destroyed 
by trauma and yet continence be complete.* The external sphincter in the normal 
male is therefore quite capable of assuming this function of the internal sphincter. 
The onset of incontinence in tabes dorsalis thus suggests not only that the internal 
sphincter is atonic, but that the external sphincter is imdergoing similar changes. 
The discoverj’’ of a ftmnel-neck deformity does not necessarily predict the onset 
of incontinence. 

Sexual Function. — Realizing that the internal sphincter is the barrier which 
prevents sperm passing back into the bladder during ejaculation and that weakness 
of this muscle might lead to a failure of this function, we inquired in a few cases 
regarding emission. It w'as not, however, possible to investigate the sexual function 
of all patients in this series. Of the tabetics, 2 reported that orgasm without ejacu- 
lation occurred, w'hilst on the other hand 2 others who exhibited the deformity were 
emphatic that a normal emission of semen occurred. 

Discussion 

From the above observations it is evident that in syphilitic disease of the central 
nervous system the cystoscope will almost invariably reveal a funnel-neck deformity 
of the bladder. The most reasonable explanation of the phenomenon is weakness 
of the internal vesical sphinaer. The appearance suggests that the bladder and 
dilated posterior urethra form one cavity, but cystography in the majority of instances 
refutes this suggestion, and establishes beyond reasonable doubt that the deformity 
usually exists only when the cy'stoscope is in position, and the question therefore 
arises W'hether it may not be artificially produced. Depression of the cystoscope 
has been advanced as a possible cause, but endeavours to produce the phenomenon 
by this means in the healthy male with a normal posterior urethra have met with 
little or no success, and even the steepest depression has never produced a Type III 
or IV deformity. The cystoscope alone, therefore, is insufBcient to produce 
the phenomenon, and the sign must primarily indicate weakness of the internal 
sphincter. 

Conversely, the absence of a resultant shadow^ on cj'stography shows that the 
internal meatus is closed when no instrument occupies it, and the dilatation seen 
cj'stoscopically must be due to mechanical separation of the weakened sphincter. 
This closure so frequently observed on cj'stograms may be due on the one hand 
to tone remaining in the internal sphincter sufficient to close the urethra, or on the 
other hand to elastic tissue, of which an abundance is known to exist in this situation, 
performing the task. Whichever explanation is true, and it seems probable that 
a combination of forces operates, the closure of the bladder neck must be quite weak, 
as the lightest movement of the cj'stoscope suffices to separate the urethral walls 
in a manner usually impossible in the normal unansesthetized male urethra. 
That elasticity of the tissues around the bladder neck may act in this way 

* See two cases reported by one of us Q, B. AI.), Proc. Roy. Soc. Aied., 1934, sxviii, i. 
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is suggested by the fact that in complete incontinence due to paralysis of the internal 
and external sphincters the outflow of the mine is not continuous. Small quantities 
collect during periods of inactivity and are expelled only when movement temporarily 
raises the intravesical pressure. It is also well known that urine does not escape 
from the bladder following death (no matter what the position of the body). At 
the Urological Congress of 1933 Weijtlandt quoted Guthrie (1834) and Barkow 
as regarding the sphincter not as a muscle but as elastic tissue, whilst Kenneth 
Walker also drew attention to the importance of elastic tissue in this situation. 
Watkins quotes Schwarz and Dennig as having made similar observations. 

The nerve-supply of the bladder is derived from the sympathetic and sacral 
parasympathetic system. Much diversity of opinion exists concerning the exact 
distribution and fimction of each system. In man, according to Learmonth, the 
sympathetic supply arises from the first, second, third, and fourth lumbar g an g lia 
on either side, and the intermesenteric plexus, and proceeds to the bladder by the 
presacral and hypogastric nerves. The segmental level of the connector cells is 
not known with accuracy, but is frequently attributed to the first and second Icmbar 
segments. The afferent sympathetic fibres enter the spinal cord between the ninth 
thoracic and fourth lumbar segments. The sacral autonomic fibres (afferent and 
efferent) arise from the second and third sacral segments. The prostatic urethra 
and external sphincter are supphed by the pudendal nerve, which springs from the 
third and fourth sacral segments. For the purpose of this discussion it is only 
necessary to consider the function of the sensory paths. It is probable that the 
afferent sympathetic fibres convey painful impulses and also some information 
regarding distension. The main sensory path is, however, the parasympathetic 
system. The degree of distension of the bladder, tactile and thermal stimuli, and 
some painful impulses are conveyed by this route. Its fibres also include the vast 
majority of those concerned with the noicmrition reflexes, and a proportion of 
sensory fibres from the posterior urethra. 

The primary lesion in tabes is a syphilitic inflammation of the posterior nerve- 
roots central to the ganglion, with subsequent degeneration of the efferent neurons 
and sclerosis (Richter). These changes appear first in the lower lumbar and upper 
sacral regions. In time complete atrophy of the ganghon cells and of the peripheral 
portions of the sensory nerves may occur. The afferent autonomic fibres are affected 
in this degeneration. The efferent fibres and ganghon ceUs probably escape. 

Since the tabetic lesion commences in the lumbosacral region the main sensory 
tracts from the bladder are impaired at an early date. Though gradually losing 
its sensory supply, the bladder remains in contact with the motor centres of the 
brain and spinal cord. The hypogastric gangha and vesical plexuses are also 
probably unaffected. The tabetic bladder, therefore, differs in important respects 
from the ‘ cord-bladder ’ described by Head and Riddoch, Holmes, Denny-Brown 
and Robertson, etc. In the cord-bladders described by these authors there are two 
main groups. In the one a transverse lesion of the cord leaves the sacral reflexes 
complete ; in the other a conus or cauda equina lesion destroys the sacral connec- 
tions, but its sympathetic supply and its connections with the hypogastric and 
vesical gangha remain intact. 

In our own experience the relaxation of the internal vesical sphincter occurring 
in tabes appears to be part of a general loss of tone of the bladder musculatme. 
The collection of residual urine, the incompetence of the vesical sphincters, and 
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the atrophic appearance of the vesical wall all suggest atrophy. Many observers 
(Frankl-Hochwort, Bohme, etc.) have ascribed the trabeculation to h}’pertrophy. 
Our own view agrees with that of Thomson-Walker, who attributes the characteristic 
appearance to atrophy of the bladder wall. The tone of smooth muscle is known 
to be much more independent of nervous reflexes than that of striated muscle, but 
the gradual and progressive loss of detrusor and sphincteric tone occurring in tabes 
suggests that the reflex arc is of considerable importance. It appears probable 
that the first result of the loss of proprioceptive impulses is a diminution of detrusor 
tone, which, apart from any loss of conscious sensation, is itself suflndent to accoimt 
for the early onset of too infrequent micturition. Concturently atonia of the 
internal sphincter develops and a funnel-neck deformitj’ becomes visible on cysto- 
scopic examination. The loss of tone in the detrusor and sphinaers would appear 
to be progressive, the bladder, if uncomplicated by cystitis, tending to become 
a flaccid organ. Loss of the local sphincteric reflexes may cause some sphincteric 
difficulties, but except for the attacks of acute retention occurring at the onset of 
the disease (at which stage the heightened skin reflexes suggest the possibility of 
sphincteric spasm) there does not seem to be any evidence for assuming abnormal 
spasticity of the sphincters as a cause of retention. Whether retention or incontinence 
shall predominate depends on the relative atonicity of the detrusors and sphincters. 

The results of section of the posterior sacral nerve-roots in animals provide 
an interesting comparison. In the dog, Dennig and Bums have shown the resulting 
disturbances of micturition to be almost identical with those of the advanced tabetic. 
Barrington, however, in similar experiments on cats, observed relaxation of the 
bladder with retention of urine, which if unrelieved proceeded to overflow inconti- 
nence. Effons to express urine from the bladder in these cats were met by strong 
and sustained resistance. Cystograms showed the internal sphincter dilated and 
the fluid held at the external sphincter. 

Case Reports of Nervous Disease 

Case I. — W. P. Aged 47. Tabes dorsalis. 

Primary syphilis nventy-six years ago. No immediate treatment. Diagnosed as tabes 
dorsalis eight months ago. History of ‘ tiredness ’ but no other symptoms. Pupils now 
pin-point and show no reaction to light. Knee- and ankle-jerks absent. No loss of sensation. 
Wassermann and Kahn tests positive. Received eight months’ treatment for neurosyphilis 
prior to e.xamination. 

Urinary Syawto.ms. — ^Passes large quantities of urine. Normal desire to rm'cturate ; 
good stream; no interruption. F.=D.2-3 N.o.* No retention. No incontinence. No 
enuresis. No intercourse with wife for nine months. No emission of semen. 

Cystoscopy. — ^Passed 1320 c.c. urine prior to examination. Residual urine 200 c.c. ; 
dear. Bladder filled with 200 c.c. fluid. Bladder wall in folds, obviously not distended. 
No cj’stitis. Trabeculation, espedally in the roof of the bladder, very fine in type. Intestinal 
movements observed through the bladder wall. Bladder neck showed questionable degree 
of dilatation {Type I). Bladder further distended but without causation of any discomfort. 
Funnel-neck urethra developed {Type / 1 ' 0 - 

Care 2. — F. H. Aged 60. Tabes dorsalis. 

Date of infection with primary syphilis unknown. Has suffered from upper abdominal 
pain for three to four years. Repeated X-ray examination has revealed no pathological lesion 
of the intestinal tract. Diagnosed as tabes dorsah's sLx months ago. Wassermann and 


♦ For simplidq- of recording fr^ucncj- of micmrition the above abbreviation has been adopted. Thus in the 
present example F. = D.2-3,/K.O indicates that znicturition has occurred wo to three times durinc the day and not 
at all at night. 
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Kahn tests positive (+ +). Had received six months’ treatment for neurosyphilis prior to 
examination. 

Urinary Symptoms. — No urinary symptoms. Normal desire to micturate. No drib- 
bling. No enuresis. 

Cystoscopy. — Urethra almost antesthetic. Residual urine 30 c.c . ; clear. Bladder 
filled with 200 c.c. fluid. No cystitis present. Beautiful fine and coarse trabeculation. 
Fully developed fuimel-neck deformity (Type JV). Collicifius well seen in centre of a large 
illuminated cave. Urethra also considerably dilated below colliculus. 

Cystography.* — Cystogram shows a small bladder with well-marked trabeculation. 
The funnel-neck deformity is also shown. Some opaque fluid regurgitated up right ureter. 

Case 3. — R. G. Aged 42. Tabes dorsalis. 

Gonorrhoea nineteen years ago. Complaining of lightning pains for past five years. 
Pupils small, unequal, and fixed. Knee- and ankle-jerks absent. No loss of sensation over 
limbs. Blood Wassermann test positive -f -f. Cerebrospinal fluid shows 5 lymphocytes 
per c.mm. ; Wassermann test -f ; Lange’s colloidal gold curve 55554321000. 

Urinary Symptoms. — ^Normal desire to micturate. F.=D.2-3/N.o-i. No difficulty. 
Never retention. No dribbling. No nocturnal enuresis. Married ; normal emission. 

Cystoscopy. — ^Residual urine 15 c.c. Bladder distended to 200 c.c. Mucosa normal; 
no trabeculation. Well-marked fuimel-neck deformity of bladder (Type IV). Colliculus 
and prostatic utricle well seen ; urethra dilated for an inch below this. Bladder refilled 
Avith 400 c.c. fluid. No discomfort. No further dilatation. 

Cystography. — The cystogram (Fig. 362) shows trabeculation and a funnel-neck. 



Fig. 362 . — Case 3. Tabes. Cystogram showing well-marked trabeculation 
and a funnel-neck deformity. 


Case 4. — ^T. J. L. Aged 58. Tabes dorsalis. 

Contracted primary syphilis thirty-nine years ago in Hong Kong. Received mercurial 
treatment. During 1916 was invalided out of the Navy suffering from tabes dorsalis. Since 
then has been troubled with lightning pains and ataxia, but otherwise has remained well. 
At present his pupils are small, equal, and pin-point. The knee- and ankle-jerks are absent. 
Sensation is diminished over the legs and saddle area. 

Urinary Symptoms. — Infrequent micturition; F.=D.3-4/N.o. Desire somewhat 
diminished. No retention. No dribbling. Nine years ago used to wet his clothes, but 
never now. No nocturnal enuresis. 

Cystoscopy. — Residual urine 15 c.c. Urethra almost anesthetic. Bladder filled with 
200 c.c. fluid. No cystitis. Fair degree of trabeculation ; coarse rather than fine. Internal 
mrethral orifice appeared patulous (Type II). Bladder distended to 650 c.c. fluid without 
discomfort. Fuimel-neck urethra (Type IV) developed. Good view of colliculus. 

Case 5. — A. B. Aged 31. Tabes dorsalis. 

Primary syphilis fifteen years ago. No immediate treatment. Two years ago sought 
medical aid on accoimt of shooting pains in his thighs and weakness of right leg. Diagnosis 

* Cystograms have been made m most cases^ but were generally negative. A note has been made only where 
.a funnel-neck was observed. 
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of tabes dorsalis established. WasseriDattn and Kahn test -r +• Cerebrospinal fluid showed 
10 cells per c.inm . ; Wassennann test -i- ; Kahn test -r -f ; Lange’s coUoicM gold test 
00123321000. At present shows marked ataxia. Pupils dilated ; no reaction to light. 
Knee- and ankle-jerks absent. Sensation markedly diminished over legs and saddle area. 

Urinary Symptoms. — Retains his urine for an unusual length of time, then passes a 
large amoxmt. No difliculty. No straining. Good stream. F.=D.4/N.o. May dribble 
a little after urinating. No enuresis. 

Cystoscopy. — Penile hypospadias. Urethral and bladder sensibility practically absent. 
Residual urine 240 c.c. Bladder filled with 200 c.c. fluid. No cystitis. The internal 
urethral orifice appeared patulous. This formed a loose waist between the bladder and a 
widely dilated prostatic urethra, in which the colliculus tv'as clearly seen (Type III or IV}. 
The bladder was then distended to 600 c.c. The funnel-neck deformity became more 
prominent (Type IV}. 

Case 6. P. B. Aged 56. Tabes dorsah's. 

Date of primary syphilis unknown. Sought medical treatment fifteen months ago on 
account of pain in left side and dribbling of urine. Diagnosed as a case of early tabes 
dorsalis. Wassermann test (blood) positive (-!- -r). Pupils now small ; no reaction to 
light. Knee-jerks present, ankle-jerks absent. Sensation is poor over the legs and perineum, 
especially over saddle area. Feels a pin but unable to distinguish the point from the head. 
Patient has now received a year’s antisyphilitic treatment. 

Urinary Sympto.ms. — Three years ago, for a period of three to four months, suffered 
from nocturnal enuresis and sli^t dribbling incontinence during day. One year ago com- 
plained of dribbling incontinence but states that this symptom no longer troubles him. At 
present feels a desire to micturate, but does not think ihe sensation is as acute as previously. 
At times experiences a little difficulty in commencing micturition. Good stream ; no inter- 
ruption. Never retention. 

Cystoscopy. — Urethral sensibility very slightly impaired ; feels pull on ligaments. 
Distension usual 200 c.c. No cystitis. Very many extremely large blood-vessels. Very 
marked trabeculation present, which, excepting the trigonal area, extended over the whole 
of the bladder including the apex. At first the bladder neck appeared normal, but on with- 
drawing the cystoscope slightly an illuminated cavern was entered, in which the colliculus 
was well displayed (Type III). 

Case 7. — ^J. B. Aged 52. Tabes dorsalis. 

Primary syphilis eleven years ago. Treatment for one week. Attended urological clinic 
complaining of difficulty in micturition. ‘ Shooting pains ’ down back of thighs for several 
years. Ata-xic gait. Romberg’s sign positive. Pupils small 1 no reaction to light. Knee- and 



Fig. 363, — Case /. Tabes. CysTogram showing bladder half filled svirh potassium iodide solution. 
Ircssme pnor to wnthdrawal of catheter was below 5 cm. of water. Large smooth bladder showing 
funnel-neck deformity and regurgitation of fiuid up left ureter. 
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ankle-jerks absent. No real loss of sensation demonstrated. Wassermann and Kahn tests 
(blood) positive (-t- -k). Cerebrospinal fluid : Wassermann — ; Kahn ± ; Meinicke ±. 

Urinary Symptoms. — ^Difficulty of micturition. Strains to urinatCj so much so that 
his hemorrhoids bleed. Passes urine infrequently; F. = D.2-3/N.o-2. At times does not 
feel his urine flowing. Has to wear a cloth to save his clothes. 

Cystoscopy. — Urethral sensation diminished. Residual urine 480 c.c. Bladder filled 
with 200 c.c. fluid. Obviously not distended. No cystitis. Beautiful fine trabeculation. 
Mucosa has an atrophic appearance. Fuimel-neck urethra (Type IV). Excellent view of 
verumontanum. Bladder filled with 800 c.c. fluid. No discomfort whatever. Fine trabe- 
culation and atrophic appearance of mucosa very marked. Funnel-neck urethra unchanged. 

Cystography. — Cystogram (400 c.c.) showed no trabeculation ; funnel-neck demon- 
strated (Fig. 363). Some opaque fluid escaped up L. ureter. With 600 c.c. the vesical 
pressure was still below 5 cm. water. 

Case 8. — W. S. Aged 58. Tabes dorsalis. 

Date of primary syphilis unknown. Four years ago a left orchidectomy was performed 
for gumma of left testis. A diagnosis of tabes dorsalis was also made at this time. Patient 
subsequently underwent a course of antisyphUitic treatment, but attended irregularly. Con- 
dition now very much worse. Walks with great difficulty; tabetic gait. Romberg’s sign 
well-marked. Pupils unequal and do not react to light. Knee-jerks absent. Sensation 
diminished from waist down ; loss almost complete in saddle area. 

Urinary Symptoms. — ^Nocturnal enuresis for three to six months. Can pass urine 
voluntarily but occasionally dribbles slightly. No retention. No frequency. Double incon- 
tinence of urine and faeces first noticed three months ago during sleep. 

Cystoscopy. — ^Residual urine 300 c.c. Urethra almost anaesthetic. Bladder distended 
with 200 c.c. fluid. Bladder mucosa injected. Some trabeciflation of bladder ; not fine 
type usually described as typical. Internal urethral orifice somewhat patulous (Type I or IF). 
No weU-marked funnel-neck deformity. 

Case 9. — ^J. A. N. Aged 58. Tabes dorsalis. 

Date of primary syphilis imknown. “ Unable to control legs ” for nine years. Ataxic 
gait. Romberg’s sign strongly positive. Pupils pin-point and equal; no reaction to light. 
Knee-jerks absent. Lower half of body almost completely anmsthetic. Wassermann reac- 
tion strongly positive (-f +). 

Urinary Symptoms. — Subnormal desire to micturate. No retention. No dribbling. 
No enuresis. 

Cystoscopy. — ^Residual urine 300 c.c. Urethra nearly anassthetic. Bladder distended 
with 200 c.c. No cystitis. Slight trabeculation. No fimnel-neck deformity. Bladder then 
filled to 1000 c.c. fluid ; no discomfort. Well-marked funnel-neck deformity then observed 
(Type IV). 

Case 10. — ^R. D. Aged 60. Tabes dorsalis. 

Primary syphilis over thirty years ago. No immediate treatment. “ Gastritis ” nine 
years ago ; at this time received nine months’ treatment for syphilis. Diagnosed as tabes 
dorsalis ten months ago. Complains of weakness of legs for past two months. Sciatica in 
thighs and calves for several years. Pupils : very sluggish reaction to light. Knee- and 
ankle-jerks absent. No areas of anesthesia detected. Wassermann test (blood) positive. 
Has received approximately ten months’ treatment for neurosyphilis. 

Urinary Symptoms. — Infrequent micturition and passage of large quantities of urine. 
Subnormal desire to micturate. F.=D.2-3/N.o. Good stream, but interrupted at times. 
Occasionally urine dribbles away into his clothes. Nocturnal enuresis on a few occasions. 
No retention. 

Cystoscopy. — ^Residual urine 120 c.c. Urethral sensation apparently much diminished. 
Bladder filled with 200 c.c. fluid. Fine trabeculation of bladder wall. No cystitis. Slight 
degree of funnel-neck urethra (Type II). Bladder filled to 400 c.c. Well-developed funnel- 
neck urethra (Type IV). When bladder was distended to 625 c.c. some mild discomfort 
was felt. 

Cystography. — Cystogram (500 c.c.) showed smooth regular bladder outline. Slight 
funnel-neck deformity. 



FUNNEL-NECK DEFORMITY OF BLADDER 519 


Case II. — W. M. Aged 61. Tabes dorsalis. 

Twelve years ago, followed an alcoholic debauch) developed retention. Catheterized, 
No history of venereal disease. No evidence of stricture or prostatic enlargement. Knee- 
jerks normal at this time. Subsequently anended hospital at verying intervals compl ainin g 
of retention of urine, but on examination bladder w3s never distended. Cystoscopy per- 
formed nine years ago. Bladder showed slight traheculation and false diverticula; no 
cystitis. No observation was made on bladder neck. During past year patient’s symptoms 
have been more pronounced. Attends hospital regularly compla inin g of retention, and 
stating that he has not passed urine for set'eral days, but that a little dribbles away. On 
catheterization never more than 75 to 100 c.c. urine obtained. No. 24 F. bougie passed 
easily. Eight months ago sprained left ankle, and since then a typical Charcot’s joint has 
developed. Wassermann and Kahn reactions strongly positive. 

Cystoscopy. — Urethral sensation slightly dimini shed. Bladder distended with 200 c.c. 
fluid. No marked cystitis. Fine isolated trabeculations and false diverticula. No evidence 
of funnel-neck deformity. Slight prostatic h5q)ertrophy. 

Case 12. — A. R. Aged 51. Tabes dorsalis. 

Date of primary syphih’s tmknown. Diagnosed as locomotor ataxia six months ago. 
History of '‘weary feelings” and headaches for previous two years. Alind obviously clouded. 
Pin-point pupils ; no reaction to light. Knee- and ankle-jerks absent. Sensation over 
lower half of body markedly impaired. Wassermann test strongly positive. Received six 
months’ treatment far neninsyphilis print to this investigation. 

Urinary Symptoms. — “ Can hold water for a long period.” Stream interrupted. 
Believes he has finished and then has to start again. Occasional dribbling. No nocturnal 
enuresis. 

Cystoscopy. — Urethral sensation very diminished or absent. Urine clear. Bladder 
filled with 200 c.c. fluid. No cystitis present. Funnel-neck urethra (Type IV). 

Case 13. — F. F. Aged 43. Tabes dorsalis. 

Primary syphilis twenty years ago. Complained of pains in legs twelve years ago, 
Wassermann test positive at that time. Received antisyphilitic treatment for two years. 
Attended a Munidpal Clim'c six years ago. Diagnosed as a case of tabes dorsalis at this 
time. Has received treatment for neurosyphilis ever since. Two years ago developed 
Charcot’s disease of left hip. Left knee-joint also disorganized. Now shows marked 
Romberg’s sign. Pupils equal but react very sluggishly to fight. Knee- and ankle-jerks 
absent. Some loss of sensation over whole body below waist fine ; very marked loss from 
knees down and over saddle area. 

Urinary Sympto.ms. — ^Difficulty in micturition for five to six years. Never complete 
retention. Normal desire to micturate. F.=D.3/N.o. Does not pass very large quantities. 
No dribbling. No enuresis. 

Cystoscopy. — Urine clear. Urethral sensation severely diminis hed. No residual urine. 
Bladder filled with 200 c.c. fluid. No cystitis. No trabeculation. Funnel-neck bladder 
(Type 11 ). Bladder distended to 600 C.C. ; slight discomfort. Funnel-neck more conspicuous 
(Type IV). Verumontanum well seen. 

Case 14. — R. C. Aged 22, Tabes dorsalis (juvenile). 

Congenital syphilis. Sought treatment three months ago on account of marked inco- 
ordination and difficulty in walking. Diagnosed as tabes dorsalis. Wassermann test (blood) 
positive. Cerebrospinal lim'd showed greatly increased globulin ; Wassermann test positive. 
Has now received three months’ antisyphilitic treatment. His walking is stated to have 
improved. Tremors and ataxia of all limbs present. Scanning speech. Pupils contracted 
and fixed. Knee- and ankle-jerks absent. 

Urinary Sympto.ms. — Patient states that there is no incontinence, but hospital attend- 
ants report continual dribbling of urine. No retention- F.=D4./N.o. 

Cystoscopy. — Urethra almost anesthetic. Residual urine 480 c.c. Bladder filled with 
200 c.c, fluid. Mucosa normal. No cystitis. No marked trabeculation. Funnel-neck 
bladder (Type IV). The coUiculus was visible even though the prostatic urethra was not 
greatly dilated. Bladder distended to 800 c.c. fluid, at which point mild discomfort was 
felt. The prostatic luethra was still not widely dilated. 
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Case 15. — ^T. H. Aged 36. Tabes dorsalis. 

Date of primary syphilis unknown. Lightning pains in his legs and arms for two years. 
Difficulty in walking in the dark. Pupils pin-point, no reaction to hght. Knee-jerks very 
sluggish. No loss of sensation. Hypertesthesia over arms and back. Wassermarm test 
positive. Has received antisyphilitic treatment. 

Urinary Symptoms. — ^Difficulty in micturition. Believes desire to micturate is sub- 
normal. Strains to urinate, stream poor and interrupted. May pass only a trickle of urine 
or at other times one or two pints. Following urination bladder does not feel empty. 
Catheterizes himself. Frequency varies from once a week to twice daily. No dribbling. 
No nocturnal emuesis, but his bowels have occasionally moved during sleep. 

Cystoscopy. — ^No residual urine. Low urethral sensibility. Feels pull on ligaments. 
Bladder filled with 200 c.c. fluid. Cystitis, very sfight. Trabeculation practically absent. 
No funnel-neck deformity. Distension increased to 350 c.c., but no change in appearance 
of bladder neck. 

Case 16. — ^W. J. Aged 60. Tabes dorsalis. 

Gonorrhoea thirty years ago. Developed a stricture six years ago and attended a 
genito-iuinary clinic. Tabetic gait noticed at this time and diagnosed as tabes dorsalis. 
Wassermarm test (blood) positive ( -f Has since received continuous treatment for 
neurosyphilis. At present marked ataxia of lower limbs. Pupils small, very sfight reaction 
to fight. Knee-jerks present. 

Urinary Symptoms. — Absence of desire to micturate. Can urinate freely. Never 
retention. No dribbling. No enuresis. F.=D.3/N.o. 

Cystoscopy. — Urethra relatively ansesthetic. Residual urine 30 c.c. Bladder filled 
with 200 c.c. fluid. No cystitis. Beautiful fine trabeculation all over roof of bladder. 
Funnel-neck present {Type IV). The bladder was further distended, and when it contained 
700 c.c. sfight discomfort was felt. The dilatation of the prostatic urethra had to some extent 
increased. Excellent view of verumontanum and prostatic utricle. 

Case 17. — ^J. O. Aged 46. Tabes dorsalis. 

Date of primary syphilis unknown. Diagnosis of tabes dorsalis established one year 
ago. Argyll Robertson pupils. Knee- and ankle-jerks absent. Ataxia. Romberg’s sign 
positive. Wassermann test (blood) positive. For past year has been receiving treatment 
for neurosyphifis. 

Urinary Symptoms. — ^Normal desire to micturate. Good stream. F.=D.4/N.o. No 
retention or difficulty. No dribbling. Enuresis on four or five occasions about twelve 
months ago. No trouble since. 

Cystoscopy. — ^No discomfort on insertion of cystoscope. Residual urine 450 cc. 
Bladder filled with 200 c.c. fluid. No cystitis. No abnormal degree of trabeculation. Alild 
degree of funnel-neck {Type II). Bladder distended to 500 c.c. without discomfort. Funnel- 
neck deformity developed considerably, the colliculus now being well seen {Type IV). 

Case 18. — G. P. Aged 34. G.P.I. (early). 

Primary syphilis 1922. Received treatment for one year. Epileptiform seizure six 
months ago ; mentally confused for twenty-four to thirty-six hours, after which his mind 
made a complete recovery and he had no residual paralysis. The blood Wassermarm at 
this time gave a doubtful positive reaction, the cerebrospinal fluid was strongly positive. 
He now complains of unsteadiness in the dark. Jaundice developed one month ago and 
has persisted. The pupils are not abnormally contracted, and react to fight and accommo- 
dation. Knee- and ankle-jerks present. Sensation normal. 

Urinary Symptoms. — ^No retention. Sfight dribbling of urine for two years, not suffi- 
cient to soil his clothes. F. = D.4/N.o. 

Cystoscopy. — Bladder filled with 200 c.c. fluid. The mucosa was tinged a distinct 
yellow (jaundice). Very little trabeculation — ^within normal range. On withdrawing the 
the cystoscope into the urethra the field appeared dark at first ; on further withdrawal the 
colliculus was well seen in a brightly illuminated cavity {Type III). Bladder distended to 
600 c.c. without discomfort. Fully developed furmel-neck {Type IV). 

Case 19. — ^W. E. W. Age 40. G.P.I. 

Primary syphilis twelve years ago. Received three injections at this time but no further 
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treatment. Two years ago became very nervous and developed marked tremors. Memory 
also became impaired. Later attended Salford Municipal Clinic, where a diagnosis of G.P.I. 
was made. Wassermann test (blood) positive. The cerebrospmal fluid contained 106 cells 
per c.mm. j globulin + -r 4- j Wassermann and Kahn tests positive. Colloidal gold test 
showed a paretic curve. Has received a year’s treatment for cerebrospinal syphihs, including 
malarial treatment six months ago. Pupils now unequal and give no reaction to light. Knee- 
and ankle-jerks all present and normal. Sensation appears normal, no loss in saddle area. 

Urinary Symptoms. — ^Normal desire to micturate. No dflHculty ; no straining. 
F.=D. hourly /N.o-i. No history of retention. Sexual intercourse normal, normal discharge. 

Cystoscopy. — ^480 c.c. urine withdratvn from bladder (represents two hours). Urine 
clear. Bladder flUed with 200 c.c. fluid. Moderate degree of trabeculation of ordinary 
type, came and went. No cystitis. Funnel-neck (Type III) present. Verumontanum seen. 
Bladder distended to 400 c.c. without increasing degree of funnel-neck deformity. 

Case 20. — W. C. H. S. Aged 50. G.P.I. 

Contracted syphihs in Palestine during World War. Four years ago was diagnosed to 
be suffering from G.P.I. Shortly afterwards was admitted to an asylum suffering from 
delusions and paralysis of his right side. Wassermann test (blood and cerebrospinal fluid) 
positive (4- 4-). Received malarial treatment and made a good recovery. Discha r ged from 
asylum and commenced to attend Salford Municipal Clinic for treatment for neurosyphihs. 
At time of present examination has received two and a half years’ treatment. Working for 
past nvo years and feels well. The pupils are small, the left reacts sluggishly to light, the 
right is fixed. The knee- and ankle-jerks are present. No anesthesia demonstrated over 
legs or saddle area. 

Urinary Symptoms. — Normal desire to micturate. No dribbling. No enuresis. No 
retention. F. = D.4/N.O. 

Cystoscopy. — Urethra almost anesthetic, no discomfort at cystoscopy. Residual urine 
30 c.c. No cystitis present. No trabeculation seen. Bladder neck dilated (Type II or IV). 
It was possible to see the urethra extremely well for half to three-quarters of an inch. Though 
the verumontanum was then visible the surrounding space was inconsiderable. The bladder 
was distended to 800 c.c., when slight discomfort was felt. No change seen at bladder neck. 

Case 21. — C. C. Aged 67. G.P.I. 

Primary syphilis eighteen years ago. Attended tirological clinic compl ainin g of fre- 
quency, and incontinence of urine. No marked psychical changes. Face rather mask-flke. 
Speech slurred. Pupils contracted, no reaction to light. Knee- and ankle-jerks increased. 
Slight spastic ataxia. No marked loss of sensation. Wassermann and Kahn tests (blood) 
positive (4- -f-). 

Urinary Sympto.ms. — Incontinence, clothes soaked with urine, apparently not a con- 
tinuous dribble but active incontinence. F.=D.6/N. approx, every 20 min. Difficulty in 
voluntary micturition. 

Cystoscopy. — Urethral sensation not completely lost. Residual urine 525 c.c. (urine 
passed three-quarters of an hour previously). Bladder filled with 200 c.c. fluid. Mild 
injection of mucosa. Beautiful fine trabeculation all over sides and vault of bladder. Atrophic 
appearance. Slight degree of prostatic enlargement, small middle lobe present. Funnel- 
neck urethra (Type IV) very marked. Excellent view of colliculus. The degree of funnel- 
neck deformity was much too great to be accoimted for by the min or degree of prostatic 
eiJargement. Bladder distended to 600 c.c. No discomfort. Condition of bladder neck 
tmehanged. 

Case 22. — H. A. Aged 45. G.P.I. 

No history of venereal disease. Attended hospital compl ainin g of urinary incontinence. 
During past year has suffered from epileptiform seizures — two to four attacks weekly. Many 
facial cuts. Face mask-like. No marked psychical changes. Argyll Robertson pupil. 
Abdominal reflexes very brisk. Knee- and ankle-jerks increased. E.xtensor plantar response 
on right side. No definite loss of sensation. Wassermann test (blood) positive (4- 4-) j 
Kahn test positive (4-). 

Urinary Sy.mpto.ms. — Incontinence ; slight but continual dribbling of urine for past 
nvo years ; wets his clothes ; more severe at night ; increased by active movement. No 
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Fig. 364 . — Case 22. G.P.I. Cystogram showing bladder filled with 200 c.c. potassium iodide 
solution. Resting pressure 30 c.c. of water. Cystogram made whilst viewing the deformity through 
the cystoscope. 
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Fig. 365 . — Case 22. G.P.I. Cystogram show'ing condition as in previous figure but 
with cystoscope removed. 




Fig. 366 . — Case 22. G.P.I. Cystogram following partial emptying of the bladder by 
voluntary effort, showing the deformity still present. 
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active incontinence. Voluntary micturition difBcull ; may wait ten minutes for act to com- 
mence; straining; doubles himself up; interrupted stream. F.=D.3/N.i-o. Impotent. 

Cystoscopy. — ^Little diminution in urethral sensation. Residual urine 420 c.c. Urine 
clear. Bladder filled rvith 200 c.c. fluid. No cystitis. Well-marked fine and coarse trabe- 
culation, false diverticula. Very pronounced funnel-neck deformity {Type IV). Trigone 
merges almost imperceptibly into posterior urethra. Magnificent view of verumontanum. 



Fig. 367.-— Case 22. G.P.I. Escreuon cj-stogran. There is no sign of a 
funnel-neck defonnitj-. 


Cystography. — Solution introduced with cystoscope in position (200 c.c. ; resting 
pressure 30 cm. water). Cystogramj taken whilst observing deformity through cystoscope, 
showed a large funnel-neck deformity {Fig. 364). Following removal of cystoscope further 
cystograms still showed the deformity {Fig. 365). An attempt was made to introduce 200 c.c. 
more fluid through a catheter, but the patient complained of severe irritation in the bladder, 
and was unable to retain the fluid. A flnal cystogram with a very small quantity of fluid in 
the bladder stiU showed the deformity {Fig. 366). A subsequent excretion cystogram, however, 
showed no sign of funnel-neck {Fig. 367). 

Case 23. — ^J. W. G. Aged 37. Cerebrospinal syphilis (Erb’s syphilitic spinal para- 
lysis). 

Date of primary syphilis unknown. Ten months ago commenced to suffer from spastic 
weakness in his right foot. A month or two later both legs were involved and marked 
urinary S3nnptoms were present. Diagnosed as Erb’s syphilitic spinal paralysis five months 
ago. Spastic gait. Pupils give sluggish reaction to light. Knee- and ankle-jerks unusually 
active. Ankle- and patella-clonus present. Extensor plantar response on stimulation. 
Some anesthesia over lower limbs but not well marked. Wassermann and Kahn tests posi- 
tive (-f -f). Received five months’ treatment for neurosyphilis prior to examination. 

Urinary’ Symptoms. — Incontinent for past eight months. Urine does not dribble away ; 
suddenly micturates and soaks his clothes (active incontinence). Nocturnal enuresis. Does 
not feel normal impulse to micturate. No retention. F.=D.3-4/N.i (and several times 
into his clothes). 

Cystoscopy. — ^Urethral sensation very low. Residual urine 420 c.c. Bladder filled 
with 200 c.c. fluid. No cystitis present. Well-marked and very pretty trabeculation of 
bladder. Funnel-neck {Type I\^. CoUicidus well seen. 

Case 24. — ^W. J. M. Aged 48. Cerebrospinal syphilis. 

Gonorrhoea twenty years ago. Attended urological clinic one year ago on account of 
diurnal and nocturnal incontinence of urine and also marked frequency of micturition. 
Sudden onset of sjTnptoms. Bladder distended and palpable for approximately il in. above 
the pubis. Patient also complained of difficulty in wal^g for the previous ^een months. 
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Toes tended to catch the ground. No lightning pains. Pupils normal. Knee-jerks present 
(-h +). Wassermarm reaction positive (+ +). 

A cystoscopic examination was performed at this time. The bladder was distended 
to 200 c.c. The mucosa was hyperamic and showed marked trabeculation. The posterior 
urethra was deepened and dilated. The colliculus was enlarged and easily visible {Type IV). 

The patient has now received antisyphilitic treatment for one year. 

Cystoscopy. — ^Residual urinej 480 c.c. No cystitis. Trabeculation very marked. 
Funnel-neck (Type III). Definite waist intervening between the bladder and the dilated 
posterior urethra. Colliculus well seen. 

n. OBSERVATIONS ON THE NEUROLOGICALLY HEALTHY MALE 

This work has been carried out on patients attending the Cystoscopic Clinic 
for routine examination. All those who were known to be suffering from nervous 
disease, or who subsequently developed signs of such, have been excluded. Cases 
of prostatic hypertrophy have also been rejected. The results have been divided 
into two series {Table II). Series I (87 cases) represents a period when no 
special routine observation for the deformity was kept on the vesical orifice, 
and the phenomenon was noted in only 3-5 per cent of cases. In Series H (240 
cases) a routine examination was made in every patient, and a funnel-neck deformity 
{Type III or IV) was found in 7-5 per cent. 

Table II . — CYSTOSCOPY IN THE NeOROLOGICALLY HeALTHY MALE. 



Series I 

Series II 

Number of males 

87 

240 

Cases of funnel-neck deformity 

3 

18 

Percentage . . 

3-5 

7-5 


In Table III (p. 526) details of those patients exhibiting a positive phenomenon 
are recorded. Unfortunately, as so frequently happens in clinical investigation, 
absolutely complete data have not been obtained in each case. Thus when a fimnel- 
neck deformity has been detected under local or sacral anesthesia, it has not 
always been possible to confirm its presence on a subsequent cystoscopy. 

Weakness of the internal sphincter in the absence of nervous disease requires 
explanation. Fatigue and stra inin g to micturate are two possible causative factors, 
but every endeavour has been made to exclude them. 

It is our routine practice to use either local anaesthesia (i-iooo percaine) or, 
more rarely, spinal or sacral anaesthesia, and therefore aU patients have had one or 
other of these anesthetics. Of the 21 positive cases, 12 exhibited the pheno- 
menon following either spinal or sacral anesthesia. The number of patients to 
whom such anesthetics are given is small, and therefore the large number exhibiting 
the phenomenon suggests that this form of anesthesia is of etiological importance. 
The fact that in three cases where a confirmatory cystoscopy was carried out the 
sign was absent, also supports this view {Cases 4, 13, 17). In Case 4 the urethral 
orifice was rather patulous, but this was probably accounted for by the fact that 
a small papilloma at the urethral orifice had been destroyed by diathermy, with 
possible partial destruction of the internal sphincter. In two instances {Cases 3 
and 9) the deformity was present in the absence of an anEesthetic. 
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To the remaining 9 cases local anassthetics were given. The presence of the 
deformity in the absence of the anesthetic was confirmed in three instances {Cases 
II, 18, and 20) {Fig. 368). In a fourth case the regurgitation of fluid up the 
left ureter on a cj'stogram suggested some lack of tonicity in the bladder wall. 
In Case ii the Wassermann reaction is positive, and although there are no neuro- 
logical signs the patient is commencing to suffer from slight incontinence and is 
probably an early tabetic. These cases suggest that local anesthesia may cause 



Fig. 36S . — Case 18. Cj*stogram from a non-neuxological patient showing 
funnel-neck defonmtj’. 


fiinnel-neck deformity, but that it is of less importance than sacral or spinal anes- 
thesia in this respect. A pronounced degree when encountered under local anes- 
thesia points to the advisability of further cystoscopic and neurological examination. 

Excluding all doubtful and unconfirmed cases there remain four instances of 
funnel-neck deformity {Cases 3, 9, 18, and 20) in which no cause for the lesion can 
be demonstrated. It is thus probable that the sign may appear from time to time 
in the neurologically healthy male, and that it is not definitely pathognomonic of 
nervous disease. 


CONCLUSIONS 

1. Funnel-neck deformity of the bladder is very frequently observed in 
sj'philitic disease of the central nervous system. The work of other writers shows 
that it is not confined to this complaint. The phenomenon is due to paresis of 
the internal vesical sphincter. 

2. Dilatation of the internal vesical sphincter occurs during micturition, and 
thus minor and transient degrees of the phenomenon may be observed during 
straining at cj'stoscopy. Spinal, sacral, or local anaesthesia may produce vaiyfing 
degrees of the condition. The sign is therefore not absolutely pathognomonic of 
nerrous disease, and is only of diagnostic significance when these factors are absent. 

3. The deformity may rarely occur in the apparently healthy male. 

4. Although tisible on cystoscopic examination, cystograph}* may fail to 
demonstrate the sign. This is due either to sufficient tone remaining in the internal 
sphinaer to close the bladder neck, or to the elasticity of the tissues in this region. 
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5. Ascending cystography is not a satisfactory method of examining the vesical 
neck. Excretion cystography offers considerable advantages. 

In conclusion, the authors sincerely thank Dr. E. Tytler Burke, Dr. J. Dudgeon 
Giles, and Dr. W. A. Ramsay for their great help in providing material for this 
investigation. 
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THE ASSOCIATION OF INGUINAL HERNIA WITH TRAUMATIC 
PERFORATION OF THE INTESTINE* 

By IAN AIRD, Edinburgh 

The object of this communication is to illustrate the relation which inguinal hernia 
bears to traumatic perforation of the intestine, as the result of direct injury to the 
hernia or abdominal wall, or indirectly as the result of excessive muscular effort. 
The association appears to be definite, but only a few references to it occur in the 
literature, and these chiefly in German. 

CASE REPORTS 

Case I. — An insurance agent, aged 51, was admitted on the morning of June 25, 1921, 
to the Royal Infirmary, Edinburgh. A bilateral inguinal hernia had been present for ten years. 
On the previous afternoon, in a race at a picnic, the patient had tripped and had fallen heavily 
upon the abdomen. Although severely winded, he had suffered no immediate great pain, 
but half an hour later an increasing colic had developed below the umbih'cus. During the 
night the pain had become imbearable, and had spread upwards into the epigastrium. There 
had been no vomiting, and at no time had there been symptoms referable to either hernia. 
The temperature was ioo-2°, the pulse 90, and the respirations 20 per minute. The skin was 
tense over a distended abdomen. Both hernia were reducible. Hyperasthesia and marked 
tenderness were elicited in both iliac fossa, and a general abdominal rigidity was greatest 
below the umbilicus. There was dullness in both flanks. 

At operation, under general anasthesia, the peritoneal cavity was opened by a right 
paramedian incision, and foimd to contain purulent fluid. The dilated coils of intestine were 
clothed in fibrinous exudate. On separation of two adherent coils of ileum a perforation 
was foimd at the mesenteric border of the bowel. This perforation had apparently occurred 
initially between the leaves of the mesentery, which had ruptured later to penm't general 
peritoneal infection. A clamp having been applied to the base of the perforated loop, the 
perforation was closed and invaginated, and the mesentery repaired. The peritoneal cavity 
was drained through a transverse suprapubic incision. Progress after operation was at first 
satisfactory, but on the third day hiccup developed, and vomiting, at first of bile and later 
fa;culent fluid, became almost continuous. Death occurred in pyrexia on the fourth day. 
Post-mortem examination showed a considerable degree of purulent peritonitis, and a general 
intestinal dilatation. 

Case 2. — A greenkeeper on a golf course, aged 71, was carried to the Royal Infirmary 
immediately after a road accident. Walking home in the roadway under the influence of 
alcohol, he turned at the sound of a motor-car behind him, and was struck by the car, probably 
in the belly. He was thrown clear, and rose at once, partly stunned and complaining of severe 
abdominal pain. There were no striking signs of shock. The pulse was full, strong, and 
regular, with a rate of 96 per minute. The temperature was 97-4°, the respirations 24 and 
abdomino-thoradc. The face and nose were brusied. Cerebration was slow and speech 
incoherent, largely from the effeas of alcohol. The abdomen presented no external signs 
of violence. A redudble right inguinal hernia e.xtended down into the scrotum. The abdomen 
moved freely with respiration. There was sUght tenderness two inches below and to the left 
of the umbilicus, but no appredable rigidity. On examination two hours later the abdominal 
wall was generally rigid, most markedly so to the left of the im'dline, and tenderness also was 
generalized. 

At operation under general anesthesia, through a left pararectal sub-umbilical indsion, 
the abdomen was opened and the peritoneal cavity found to contain a small quantity of dear 
fluid. Tiny subserous hematomata were present, scattered over various loops of bowel. 


* From the Department of Siugery, Edinburgh University. 
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A loop of small intestine was withdrawn and the gut followed downwards to a perforation 
large enough to admit a finger-tip, at the lower end of the ileum. Little or no dissemination 
of intestinal contents had occurred. Resection of the injured loop was performed, with end- 
to-end reconstruction. The abdomen was closed and suprapubic drainage of the peritoneal 
cavity established. Rapid recovery was interrupted by mild infection of the abdominal wound. 

Case 3 . — A grocer’s assistant, aged 52, was admitted to the Royal Infirmary on May 23, 
1934. A few hours before admission he had slipped in descending from a tramcar, and had 
saved himself from falling only by a sudden violent hyperextension of the trunk. He experi- 
enced a severe pain simultaneously in the epigastrimn and in a right inguinal hernia which had 
been present, reducible, for years. The pain abated a little, but returned with suddenly 
renewed severity an hour later, to spread from the epigastrium rapidly over the abdomen, 
and to persist until admission to hospital. Vomiting occurred once. Increasing indigestion, 
present for years, and taking the form of epigastric pain an hour after food, had culminated 
in a recent haematemesis, treated in hospital. The temperature was 98°, the pulse-rate 90. 
The patient, slightly cyanosed, and groaning from pain, lay motionless on his back. Respira- 
tion was shallow and entirely thoracic. The abdomen was slightly distended, imiformly and 
absolutely rigid, and generally tender. Tenderness was maximal in the epigastrium, and over 
a right inguinal enterocele, even after reduction of the contents of the hernia sac. Both flanks 
were duU to percussion, and the liver dullness was lost. The case was regarded as a typical one 
of perforated peptic ulcer. The history of injury was considered coincidental, and the hernial 
tenderness ascribed to the share taken by the hernia sac in the suspected general peritonitis. 

Under general ansesthesia, through a right paramedian incision, the peritoneal cavity was 
opened and a large quantity of bile-stained fluid evacuated by suction. A fibrinous peritonitis 
was present. No perforation or ulceration was found in stomach or duodenum. Seven 
inches below the duodeno-jejunal junction was found a transverse tear of the gut, involving 
the anti-mesenteric border and two-thirds of the circumference. Through the tear the mucous 
membrane was pouting, gripped by the torn edges of the muscle layer. The perforation, 
which had occurred through healthy bowel wall, was closed in two layers, and the wound 
sutured after passage of a suprapubic drain into the rectovesical pouch. Recovery was 
uninterrupted. 

Case 4 (by permission of Mr. I. H. McClure). — ^A ship’s engineer, aged 56, while returning 
to his ship one evening, felt sudden severe pain over the symphysis pubis, where the pad of 
a truss inadequately and only partially controlled a long-standing right inguinal hernia. This 
pain increased, and rose gradually higher in the abdomen. Vomiting occurred and was repeated. 
When seen by Mr. McClure four hours later, the patient persisted in blaming his hernia for the 
attack of pain. It was obvious, however, that an early general peritonitis was present, and 
laparotomy was performed. A large quantity of turbid fluid was evacuated from the peritoneal 
cavity. The peritoneum was everywhere congested, and mnnerous petechial hamorrhages 
were present. The lower ileum was considerably dilated, and a circular perforation was found, 
4 mm. in diameter, in the antimesenteric border of the bowel a few inches above the ileocsecal 
valve. The perforation was ‘ punched-out ’, and there was no pouting of the mucosa. The 
perforation was closed and a temporary ileostomy performed above the closiue. The patient 
-was discharged three weeks later after an uneventful recovery. 

DISCUSSION 

Rupture of the intestine as a complication of ill-advised attempts to reduce 
an incarcerated inguinal hernia, or from direct trauma to the hernia, or even from 
the pressure of a truss, is not excessively uncommon, and over a hundred cases of 
general peritonitis from this cause have been reported, chiefly during the last 
century.^’ Much less common is the variety of rupture of the bowel 

which, after abdominal violence or sudden muscular strain, may occur as 
a compHcation of inguinal hernia. It is this rare injury with which we are specially 
concerned ; our first three cases bring to 33 the total number of reports of its 
incidence. While it is impossible to estimate the frequency of the condition, it is 
probably commoner than this figure suggests. Tschistosserdoff^® observed that in 
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4 of Ms 52 cases of ruptured intestine a hernia was present, and Rubritius-^ had 
I instance of the co-incidence in 13 injuries of the intestine. Ta5dor3-® in 4 cases 
of perforation of the intestine, records in 3 the presence of a hernia, but fails to 
mention its possible importance. 

It is interesting to note that the condition has not been observed in women ; all 
the reported cases are in well-built, strong, and health}' men. Traumatic perfora- 
tion of the intestine has never been recorded in a case of femoral henna, or in an 
external hernia other than inguinal. The hernia has usually been old-standing, 
and usually, but not invariably, right-sided. The perforation may follow direct 
injury to the abdomen (as in our first two cases, and in most of the reported cases ) ; 
it may result from sudden violent muscular strain (as in Case 3 above). 

The symptoms are those of a rapid, spreading, perforative peritonitis ; locali- 
zation by adhesions is rare. Frequendy, after the initial pain, there is a latent 
interval in wMch the signs and s}Tnptoms of peritonitis may be almost entirely 
absent. The hernia is reducible in the majority of cases, and in all foiu cases reported 
above. There may or may not be special tenderness over the hernial swelling. 

With the exception of Scarpa’s case“ (in which the colon was injtued) the 
damage has been confined to some part of the small intestine. Although most 
common in the lower ileum, rupture may occur at any level. In most cases the 
perforation is situated at or close to the antimesenteric border ; in only two instances 
(Campbell’s'* and the first case above) has it occurred at the mesenteric attachment. 
The perforation may be either longitudinal or transverse, and the neighbomring 
bowel may present a bruised appearance, or a split in its serous coat. In most 
cases, the mucosa pouts slighdy outwards, and is gripped by the edges of the opening 
in the muscle coat. 

Except in one case in wMcb the colon tvas injured within the sac,^ the perforated 
loop of intestine has invariably been found wi thin the abdominal cavity. For diis 
reason it is obtdous that laparotomy rather than herniotomy is the treatment of 
choice. Herniotomy is favoured by certain German authors,"’ -' and its frequent 
success is due m ainl y to the pro ximi ty, in most cases, of the injured loop to the 
abdominal inguinal ring. Usually the perforation is sufficiently small to permit 
closure and invagination by seromuscular suture, but occasionally an almost circum- 
ferential rupture demands resection of the damaged loop. In tMs, as in all traumatic 
ruptures of the small intestine, the mortality is high — in the neighbourhood of 
66 per cent. 

The mechanism of rupture of the intestine by direct or indirect violence in 
cases of inguinal hernia is not always obvious, and it is unlikely that a single 
explanation can be applied to all cases. 

1. Where the causative wolence has been applied directly to the hernia (as 
in our fourth case), the explanation is simple. The bowel is ruptured as it lies 
tmprotected in the herm'a sac. 

2. It is more difficult to explain why the presence of a hernia should render 
the intestine more susceptible to injuiy by a force applied to a' point on the 
abdominal wall remote from the hernia. It can be presumed that a fixed loop of 
bowel is more liable to injuty than is a freely movable loop wMch can be dislodged 
in safety by a force applied to the abdomen.^* The first two cases recorded above 
immediately suggest that in these a loop of lower ileum, fixed on the one hand at 
the ileoca:cal jimction, fixed on the other at the abdominal inguinal ring by a 
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contraction of the abdominal muscles around the neck of the hernial sac, is drawn 
relatively taut. It may be broken across by the force applied to the abdomen, or, 
fixed in this way, it may be crushed between the external force and the posterior 
abdominal wall. The numerous bruises which presented on the serous surface of 
the injured bowel loop in our second case are strong proof that in that case, at least, 
some such mechanism was responsible. In our second case, the site of the tear 
at the mesenteric border suggests that the point of the abdominal fixation of the 
affected loop has been its own mesenteric attachment, a possibility which Kahn^i 
has previously suggested. 

3. Ruptures of the intestine resulting from violent hyperextension of the tnmk, 
without direct injury to the abdomen, are still less easily explained. To account 
for these cases (which are weU exemplified by the third case reported above), Bunge 
has advanced an ingenious hypothesis. He points out that any sudden rise of intra- 
abdominal pressure is invariably associated with a coincident rise in intra-intestinal 
pressure. In the normal abdomen such a rise of intra-intestinal pressure is of 
little consequence, since the pressure vtithin the bowel is equal to the pressure 
around it at every point on its surface, and no rupture can occur. If, however, 
at the time of sudden elevation of intra-abdominal pressure a loop of bowel overlies 
the mouth of a hernia sac, and a rise of pressure consequently occurs in that bowel 
loop, the loop lacks the support of the intra-abdominal pressure at a localized 
point on its surface, protrudes downwards into the sac in which no rise of pressure 
has occurred, and bursts at that unsupported point. When the intra-abdominal 
pressure falls again, the ruptured loop moves away from the abdominal ring and 
discharges its content through the perforation to give a general peritonitis. A neat 
illustration of this mechanism is afforded by an inflated balloon placed in the barrel 
of a syringe. Provided the nozzle of the syringe be closed by the finger the balloon 
will fail to burst, however hard the piston is compressed upon it. As soon as the 
finger is removed from the nozzle the balloon protrudes through the nozzle where 
it is unsupported and bursts at that unsupported point. Bunge appUed this explana- 
tion to all cases of hernia complicated by rupture of the intestine, whether by direct 
or by muscular violence, but the theory has its greatest value in explaining the rare 
cases in which the rupture occurs at a time when the hernial protrusion is not present. 

Ingenious as the theory is, its complexity is a bar to its unqualified acceptance. 
The causative muscular violence is almost invariably a violent hyperextension of 
the trunk. It would be simpler to explain these cases by overstretching of a loop 
of bowel, fixed at one end at the ileocsecal or duodenojejunal junction, and gripped 
at the other by a contraction of the abdominal muscles around the hernial orifice. 
In our second case the perforation was seven inches below the ligament of Treitz. 
Bunge supports his theory by describing such injuries to the intestine as ‘ ruptures 
by bursting ’, but the direction of a perforation of the bowel and protrusion of the 
mucosa through a perforation are no certain indication of the mechanism of rupture. 
There is no thin g in the descriptions of reported perforations of the small intestine 
in cases of hernia to prevent them being considered as ' ruptures by tearing ’. 

In conclusion, a loop of intestine lying within a hernia sac may be injured by 
violence applied directly to the hernial swelling — the pressure of an ill-adjusted 
truss, or too vigorous attempts to relieve an incarceration. Ruptures of the bowel 
caused by violence to the abdomen appear to be due to the application of the 
traumatic force to a doubly fixed and immovable bowel loop. Rupmres by 
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muscular violence are most simply explained by the overstretching of a bowel loop 
between the ileocsecal (or duodenojejxmal) junction and the abdominal inguinal ring, 
and distraction of these points of fixation from each other by violent hyperextension 
of the trunk. Bunge’s attractive theoiy^ of a bowel loop bursting outwards through 
the neck of a hernia sac (where the support offered by the intra-abdominal pressure 
is lacking) need be applied only to the excessively rare cases where the hernia sac, 
though imquestionably present, is empty at the moment of injury. 

SUMMARY 

In cases of abdominal injur}' followed by the clinical features of peritonitis, 
where an inguinal hernia is present, a rupture of the intestine should be suspected. 

This rupture may be due to violence applied to the hernia itself, to direct 
abdominal injury, or, more rarely, to violent hyperextension of the trunk. 

The mechanism responsible for the rupture of the bowel varies with the nature 
of the causative violence. 

The first two cases of this series were patients of Mr, J. M. Graham, and the 
third case was also treated in his wards in the Royal Infirmary, Edinburgh. The 
author is grateful for permission to publish these cases, for access to their case- 
reports, and for the adUce Mr. Graham has given in the preparation of the paper. 
The fourth case is published by permission of Mr. Ian H. McClure, of Kirkwall, 
Orkney, who has been generous also in providing a complete record of it. 
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CHRONIC PEPTIC ULCER OF THE (ESOPHAGUS : 
A REPORT OF EIGHT CASES 

By ALEXANDER LYALL 

THE ROYAL INFIRMARY AND UNIVERSITY, GIASGOW 


Various kinds of ulceration are found in the oesophagus. In this paper I do not 
propose discussing the mahgnant, syphilitic, or tuberculous ulcers, or even the 
so-called decubitus ulcer of the post-cricoid region, but shall confine myself to the 
simple chronic ulceration found usually in the lower end of the organ and frequently 
known as chronic peptic ulcer of the oesophagus. 

Opinions as to the frequency of this interesting condition differ rather widely. 
Tileston, ^ in 1906, was able to coUect only 8 cases from the literature. Stewart^ 
stated that he had found only i case in a series of 10,000 post-mortems performed 
over a period of eighteen years. Stewart and Hurst,® in their handbook on peptic 
ulceration, added ii more cases to Tileston’s 8. Chevaher Jackson,^ in 1929, 
by the routine use of the oesophagoscope in all cases of slight dysphagia, found 21 
active ulcers and the scars of 67 in a series of 4000 cases. Excellent reproductions 
of the oesophagoscopic appearances of certain of them are given in his paper. His 
work has since been criticized by other writers, who have concluded that many of 
the ulcers described were probably acute in type. Friedenwald, Feldman, and 
Zirm,® in 1929, came to the same conclusions as Jackson about the relative frequency 
of the condition, and published 13 cases from their own practice in which the 
condition was diagnosed by ossophagoscopy and X-ray examination. Eusterman, 
Moersch, and Camp,® in 1930, reported 3 cases, the ulcer being situated at the 
junction of oesophagus and cardia in one, and at the lower end in the other two, 
causing partial stricture. The condition has also been described by AmeHus’ 
in 1931. 

Clinical Features. — The three main symptoms are pain, hsmatemesis, and 
dysphagia. 

I. Pain. — This is referred usually to the lower end of the sternum, sometimes 
to the epigastrium. It may radiate from the point of origin downwards into the 
epigastrium, upwards on to the sternum, roimd to the back, or to the left supra- 
clavicular region.® Barclay,® in 1915, by the use of X rays after a barium meal, 
showed that the pain was caused by spasm of the lower end of the oesophagus, 
which was due to the passage of food over the ulcerated area. (Esophageal pain 
appears in many cases to be much worse than even the severe pain of certain gastric 
and duodenal ulcers ; and in a case of oesophageal ulceration reported by Hurst,^® 
the patient became extremely neurasthenic because of it. “ When a meal was 
brought into his room, his face became anxious and his hands shook. Several 
minutes elapsed before he could persuade himself to lift the fork in his trembling 
hand to his lips ; he masticated much longer than was necessary in order to put 
off the moment of swallowing as long as possible, at the same time shaking his head. 
He had lost much weight and strength and was extremely depressed.” 
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We should expect the pain in all cases to appear during or immediately after 
the swallowing of food, especially if it is simply due to spasm of the (Esophagus. 
This is not always so, however, and, as was pointed out by Balfour,® it may appear 
as late as two or three hours after food, so that the lesion may be confused with 
gastric or duodenal ulcer. He reports a case illustrating this, in which the pain 
and other symptoms disappeared on treating the ulcer with the application of 20 per 
cent silver nitrate and adhering to a bland diet, followed by dilatation of the lower 
end of the oesophagus. In such cases the late pain is probably due to the regurgita- 
tion of acid gastric juice during the late stages of digestion. 

2. H.fEAtATEMESis. — Only very rarely is this a rapidly fatal hsmorrhage, and 
when so is usually due to erosion of the aorta. More commonly there is inter- 
mittent vomiting of ‘ coffee-groimd ’ material or frank red blood. Marked anamia 
may develop in such cases, and in that of Zahn’s“ the clinical diagnosis made was 
one of pernicious antemia. 

3. Dysphagia. — In the early stages of the condition this is by no means 
always present, but when so is due to spasm, the food being felt to stick for a 
few moments and then pass on. In the late stages of the condition, when fibrous 
stricture appears, the condition becomes much more severe, and finally complete. 

Complications. — The main complications are : — 

1. Perforation. — ^As in carcinoma of this region, perforation may occur into 
the pleura, pericardium, or bronchus. A case reported by Trotter,^- in 1850, 
rupmred into the pericardium and caused death in twenty-four hours. Rupture 
into the left bronchus took place in Finlayson’s case.^® 

2. Acitte Mediastinitis. — ^This is an tmcommon complication of the condition 
and is due to spread of infection from the base of the ulcer into the surrounding 
tissues. In Lindsay’s case^^ a mediastinal abscess developed and finally ruptured 
into the lung. 

3. Development of CaR(HNOma. — O rtmaim,^® in 1901, and Tileston'’^ have 
each described the development of carcinoma in the scars of old ulcers of the 
(Esophagus. 

Diagnosis. — Apart from the clinical signs and symptoms of the condition, 
which are only too often far from diagnostic, there are two methods of diagnosis 
at our disposal. 

1. (Esophagoscopy. — By this means the ulcer may be viewed imder direct 
vision, and it was thus that Chevalier Jackson'* cfiagnosed his active and healed- 
ulcer cases. 

2. X-RAY Examination after a Barium Meal. — The crater of a chronic 
oesophageal ulcer was first visualized thus by Friedenwald, Fel dman , and Zinn,® 
in 1929. Jackson showed the presence of spasm in many of his cases, but did nor 
succeed in showing the crater of the ulcer. Hurst,*® in 1934, demonstrated the 
ulcer in both of his cases by the barium meal, in one of them only after three former 
X-ray examinations had failed to show any lesion. In one case the cardiac sphincter 
was seen to be widely open, unmediately above was a large shadow representing the 
crater of the ulcer, and, still higher, constant spasm of the oesophagus was apparent. 
In the second case he stresses the importance of the enormous gas bubble seen in 
the cardiac end of the stomach, which was due to oesophageal spasm interfering 
■with the escape upwards of swallowed air in the same way as it interfered with the 
passage downwards of ingested food. 
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CASE REPORTS 

In view of the comparative rarity of the condition, we feel that the following 
8 cases of chronic simple ulceration of the oesophagus are worth recording. They 
have been met with in the course of 1500 post-mortems done at the Glasgow 
Royal Infirmary over the past four years. Cases of acute ulceration and ante- 
mortem digestion have, of course, been excluded ; and aU the cases recorded showed 
evidence of chronicity in the form of fibrous induration extending outwards from 
the ulcer and in many cases endarteritis of vessels. 

Case I. — Mrs. O’H., aged 75 years, was admitted to hospital on Jan. 14, 1936, with signs 
of acute obstruction of the bowels. She was operated upon as an urgent case and a cscostomy 
performed. Cellulitis of the surrounding abdominal wall developed, and death took place 
from sepsis on Feb. 13, 1936. The patient stated in her history that she had had periodic 
attacks of indigestion for many years, but these had never been severe. There was no 
dysphagia. 

Post-mortem Report. — The body was that of a woman of medium build and rather 
poorly nourished. A collection of pus was present between the layers of the abdominal wall 
in the region of the operation wound. The abdominal cavity showed only some adhesions 
binding the terminal Ueum to the brim of the pelvis. On the anterior and posterior walls of 
the stomach, close to the middle of the lesser curvature, were chronic ulcers. That on the 
anterior wall had muscle in its base and showed marked fibrous induration around. That on 
the posterior wall was slightly less advanced. Each measured 1-5 cm. in diameter. 

The oesophagus was opened from behind. It was normal in cahbre, but at its lower end 
was an area of chronic ulceration extending completely round the tube. It measured 2-5 cm. 
in length and its lower edge coincided with the cardiac sphincter except at its left side, where 
it extended as a longitudinal ulcerated area measuring 2 by i cm. into the cardiac end of the 
stomach. The upper edge of the oesophageal ulcer was very poorly defined and faded off 
irregularly. The lower edge was more sharply seen. In the base of the ulcer the circular 
muscle of the oesophagus was apparent as transverse markings. Some thickening of the 
tissues outside the (Esophagus was apparent. Besides the chronic ulcer there was also present 
a late ante-mortem digestion of the oesophagus showing some evidence of attempts at healing. 
The whole of the lower two-thirds of the tube was completely denuded of epithelium,. there 
being simply the submucosa remaining stained hght-brown with changed blood. Between 
this and the upper normal third of the tube was an area containing small rounded islets of 
epithelium which were obviously growing in an attempt to cover the denuded area. 

Histological examination of the ulcerated area showed the appearances of chronic ulcera- 
tion with some irregular fibrosis extending into the muscular coat of the oesophagus. The 
upper part of the oesophagus showed ante-mortem digestion, and at parts a thin growing edge 
of epitheUum was seen showing attempts at healing. 

The post-mortem diagnosis was cellulitis of the abdominal wall following cmcostomy ; 
chronic ulceration of the oesophagus j ante-mortem digestion of the oesophagus. 

Case 2. — Mrs. C., aged 51 years, was admitted to hospital on May 25, 1935, complaining 
of distension of the abdomen and marked breathlessness. Examination showed a very marked 
ascites, and multiple tumour masses were felt in the abdomen. Paracentesis was frequently 
performed, but the patient slowly went downhill and death took place on Nov. 17, 1935. There 
was no history of indigestion, and while in hospital the patient was fed on fight diet with no 
particmlar sjmptoms to suggest an oesophageal lesion. 

Post-mortem Report. — ^The body was that of a rather spare woman. The left pleural 
cavity contained 500 c.c. of slightly blood-stained fluid ; the right contained 600 c.c. of thin 
purulent material with a few flakes of fibrin. Both lungs were normal. The peritoneal 
cavity contained 9 litres of blood-stained fluid. The peritoneal surfaces were studded with 
nodules of tumour tissue which had spread from a carcinoma of the uterus. The stomach 
and intestines were normal. 

The oesophagus was opened from behind. At its lower end was an ulcer extending almost 
completely round it. It started a fraction of a centimetre above the cardiac sphincxer and 
extended upwards for a length of 5 cm. On the right posterior aspect, about the middle of 
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the ulcerated patch, was a roughly circular area of much deeper ulceration, which extended 
completely through the muscular coats. At its upper edge the ulcer ceased in an irreg^ar 
circinate manner, so that close observation was necessary to make out the line of demarration^ 
At its lower end it ceased in a very distinct, almost straight, line. Some induration of 
the tissues around was felt. On separating the ulcer from the adjacent mediastinal tissues, the 
base gave way at its deep excavated part. No direct commumcation was found between 
the ulcer and the right pleural cavity, but the septic condition of the tissues in the region 
of the deepest part of the ulcer suggested that the inflammatory process had spread from here 
through the mediastinal tissues to the right pleural cavity. 

Alicroscopical examination of the ulcer showed invoK'ement of the circular muscle only 
at most parts. Some increase of fibrous tissue was seen in the base, which contained con- 
gested vessels at places. At the deeper area of ulceration the process extended through both 
muscle coats and into the peri-oesophageal tissues. Much polymorphonuclear infiltration 
was present in the neighbourhood of this area, which gave the impression of being a more 
acute ulcerative process superimposed on a chronic ulcer. There was no evidence of malignant 
disease in the neighbourhood of the ulcer. 

The post-mortem diagnosis was carcinomatosis of the peritoneum ; chronic ulceration 
of the oesophagus ; acute pleurisy. 

Case 3. — Mrs. B., aged 55 years, was admitted to hospital on Feb. 5, 1933, with a hama- 
temesis. For four years the patient had been troubled with periodic attacks of indigestion. 
Each attack lasted for a period of from a few days to three or four weeks, and were separated 
by relatively free periods. The pain appeared immediately after the taking of food and was 
referred through to the back, being felt between the shoulder blades. Flatulence was trouble- 
some during the attacks. No vomiting had occurred until a week before her admission to 
hospital, when her appetite disappeared and she commenced to vomit greenish-mucoid 
material. High epigastric pain was present at this time and became much worse when she 
attempted to take food. On the morning of the day of admission she felt very faint and drank 
2 drachms of brandy. She immediately felt very sick and vomited some dark blood-stained 
material. A short time later she vomited some fresh blood and was admitted to hospital. 
After admission she vonu'ted about 5 oz. of clotted blood mixed with mucus. E.xamination 
showed nothing of note apart from slight tenderness in the epigastrium. In 1919 the patient 
had had oophorectomy performed, and in 1929 had had an abscess in the lower abdomen 
drained. Her teeth had all been removed some time previously. 

Three days after admission the patient developed a pneumonic consolidation of the right 
lung. Blood-culture showed the presence of Type II pneumococcus. Death took place on 
Feb. 18, 1933. 

P0ST-MORTE.M Retort. — ^The body was that of an elderly, well-nourished woman. An old 
im'dline scar was present in the lower abdomen. The cardiac muscle showed cloudy swelling. 
On the posterior cusp of the mitral valve were some recent vegetations of the ulcerative type. 
The upper lobe of the right lung was in the condition of grey hepatization. The stomach 
showed a certain degree of hour-glass contraction which was due to a transverse scar 5 cm. 
in length lying about the middle of the lesser curvature. No active ulceration was present. 

The oesophagus was opened from behind. At its lower end was a chronic ulcer whiodi 
e.xtended completely roimd the tube and measured 5 cm. in length. Its lower edge was fairly 
well defined and corresponded to the cardiac sphincter. The upper edge was irregular and 
faded off into intact mucosa. Circular muscle showing areas of cicatrization was seen in the 
base. No bleeding vessel was found. The oesophagus above was of normal size. 

Histologically the ulcer showed chronidty in the form of fibrous induration, extending for 
some ofistance ouuvards. Some endancritis of vessels was apparent. Section of the gastric 
scar showed a line of well-formed old fibrous tissue. 

The post-mortem diagnosis was chronic ulceration of the oesophagus 5 hzmatemesis; 
lobar pneumonia. 

Case 4. — ^.Andrew J., aged 71 3'ears, was admitted on April 16, 1936, complaining of pain 
in the abdomen of two months’ duration. The pain was situated in the epigastric region and 
was of .m aching character. It tended to appear especially in the evening and was reh'eved 
by alkaline powder. The pain had no defim'te relationship to food, but the patient’s appetite 
had been verj- much poorer than normal since its onset. There was no voim’ting at any time 
during the illness up to the time of admission. The bowels were somewhat irregular, and on 
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one occasion a week or two before, the patient noted that the stool had a very black colour. 
Since the beginning of his illness the patient had lost over 2 st. in weight. His past health 
had always been very satisfactory and he did not remember having ever been previously con- 
fined to bed. Upon admission the patient showed evidence of having recently lost a good 
deal of weight. His jaws were edentulous and his tongue dry and furred. No epigastric 
tenderness was present. A blood examination showed the presence of a marked secondary 
anaemia, the cell-count being red blood-corpuscles 2,220,000, white blood-corpuscles 5,400, the 
Hb 32 per cent, and the colour index 0-72. After admission the patient periodically vomited 
small quantities of brown blood-stained material. On April 29, 1936, he vomited 500 c.c. 
of altered blood and soon afterwards collapsed and died. 

Post-mortem Report. — ^The body was that of a male subject with a fairly large frame 
but showing much emaciation. The skin was very pale. The heart showed slight hyper- 
trophy of the left ventricle. Both lungs showed marked oedema posteriorly. The prostate 
showed marked enlargement, due to adenomatous hyperplasia, and the urinary bladder showed 
hypertrophy and dilatation. The stomach contained 300 c.c. of dark-red blood-clot. No 

ulceration was present in the stomach or duodenum 
and the blood had obviously come from the oesopha- 
geal ulcer. 

In the lower 8 cm. of the oesophagus was an 
area of ulceration extending completely round the 
organ. At its upper end the ulcer extended upwards 
as two rounded areas with a tongue-shaped process 
of mucous membrane running downwards for a 
short distance between them. On its right side the 
ulceration was fairly superficial, and circular muscle 
could be seen in its base at places. On this side the 
ulcer faded off above into intact mucosa, the exact 
line of demarcation being very indefinite. On its 
left side the ulcer was much deeper over an area 
measuring 5 cm. in length and 2-5 cm. in breadth. 
The edges of this deeper area of ulceration were 
very steep in their inferior parts, but showed some 
terracing in the upper part. Near the lower edge of 
this part was an oval, very deeply ulcerated patch 
measuring o-8 by 0-3 cm. which had as its base the 
intima of the aorta ; and on holding the specimen 
up to the light a series of small cracks could be 
seen through which oozing of blood had taken place 
(Fig. 369). 

Histological examination showed the appear- 
ances of chronic ulceration with much fibrous 
induration. 

The post-mortem diagnosis was chronic ulcer of the oesophagus eroding the aorta. 

Case 5. — Bernard McA., aged 53 years, was admitted to hospital on Dec. 29, 1932, suffering 
from hsematemesis of four days’ duration. For thirty years the patient had suffered from 
indigestion. The attacks lasted for weeks or months at a time and were separated by free 
intervals, which had lately been becoming shorter. Epigastric pain appeared from an hour 
to an hour and a half after the ingestion of food and lasted for a variable period, being fre- 
quently relieved by the taking of more food. Vomiting at first had been infrequent, 
but had been becoming more frequent during the preceding foiur years. Upon admission 
the patient was found to be an emaciated man who looked older than his years. He 
continued for some days to vomit ‘coffee-ground’ material and to pass changed blood 
per rectum. As he was going downhill rapidly it was decided to cauterize the bleeding 
ulcer. On Jan. ii, 1933, a large blood transfusion was given and, thereafter, the abdomen 
opened under local antesthesia. “ Kissing ’ ulcers were found on the anterior and posterior 
walls of the first part of the duodenum. That on the posterior wall was bleeding and was 
cauterized. A posterior gastro-enterostomy was then performed. Death took place a few 
hours after operation. 



Fig. 369 . — Case 4. Diffuse chronic ulcera- 
tion of the oesophagus, which is very deep in 
one area and has eroded the aorta. 
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Post-mortem Report. — ^The body was that of an emaciated, elderly looking man. On 
the anterior and posterior aspects of the first part of the duodenum were chronic ulcers m^ur- 
ing 1-5 cm. in diameter. The floor of the posterior one was formed by pancreatic tissue. 
SUght pyloric stenosis was present and the stomach was a little hypertrophied and dilated. 
At its lower end the cesophagus was adherent to the tissues outside. It was opened finm 
behind. In its lower end towards the right side was an area of chronic ulceration. This was 
roughly circular, measuring 3-5 by 4 cm., with edges which were rather serpiginous except 
the lower one, which was clean cut and ran in an almost straight line transversely across the 
lower end of the oesophagus. At its right side this edge lay just above the cardiac sphincter, 
but towards its left sloped slightly upwards from it. Growing from this edge was a small 
sprouting mass of what looked like granulation material. Compared with this lower edge the 
upper and lateral ones were indistinct and faded off into intact mucosa. The ulceration was 
comparatively superficial in its upper part and circular muscle was exposed in its base. In 
the central and lower parts, however, the process had penetrated much deeper, cicatricial 



Fig. 370 . — Case 5. Chronic ulcer Pio. 371 . — Case 6. Chronic ulcer of 

of ihc cesophagus. Note the sharply oesophagus. Circular muscle and ove rg rown 

defined lower edge where the ulcer is fibrous tissue arc seen in the base, 

deepest. Qrcular muscle is exposed else- 
where. 


fibrous tissue lying in the base. The cesophagus above the ulcer appeared slightly dilated and 
hypertrophied, but showed no other abnormality. (Fig. 370.) 

Histological examination of the ulcer showed the appearances of chronic ulceration, there 
being much fibrous tissue formation with small collections of round cells. Endarteritis of 
vessels was seen near the surface. 

The post-mortem diagnosis was chronic duodenal ulcers 1 hsmatemesis ; chronic ulcer 
of the oesophagus. 

Oasc 6. ^John K., aged 69 years, was admitted on Feb. 7, 1935, complaining of pain in 
the upper abdomen and vomiting of six weeks’ duration. For many years the patient had been 
troubled with indigestion, which was marked by pain coming on at a variable period after 
food, flatulence, and water-brash. Six weeks before admission his exmdition became verv 
much more urgent. The pain and especially the vomiting became very severe, the former 
haring no defimte relationship to fcxid, and becoming, if anything, worse after it was taken. 
The patient had had pneumonia in 1916 and acute cholecystitis in 1933. He was a moderate 
smoker and used to drink a large quantity of alcohol. This had, however, ceased some months 
before admission. The abdomen was slightly scaphoid and the skin dry and loose, suggesting 
fairly recent loss of weight. The tongue was moist with a slight white fur. the teeth 
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had previously been extracted except two which appeared healthy. Shght tenderness was 
present over the whole abdomen. There was some ansmia present of the secondary type, 
the red blood-cells being 3,030,000 and the white cells 5800 per c.c. The Hb was 60 per cent. 
A gastric analysis showed complete absence of hydrochloric acid, with a total acidity slightly 
above normal. X-ray examination after a barium meal showed a moderate amount of dilata- 
tion of the stomach, but no evidence of ulceration. During the patient’s residence in hospital 
melana was almost constantly present. He improved shghtly under treatment, but on Feb. 
28, 1935, he developed signs of internal htemorrhage from which he died on the same day. 

Post-mortem Report. — The body was that of a poorly nourished looking man. The 
stomach was very greatly dilated, with hypertrophied wall. Immediately beyond the pylorus 
was a deep chronic ulcer on the posterior wall of the duodenum 2 cm. in diameter and with 
over-hanging steep edges. The base was formed by pancreatic tissue, and the ends of several 
small arteries were visible. Much fibrosis extended from the ulcer into the pancreas and 
lesser omentum. Black altered blood was present in the ileum and a small quantity was also 
found in the colon. The sigmoid loop showed long-standing diverticuhtis. The gall-bladder 
contained twelve faceted gall-stones of the mixed type. 

The oesophagus was opened from behind. Its mucous membrane was very pale in 
appearance. There was an area of ulceration involving the lower 5 cm. of the organ and 
tunning completely round it. The lower edge of the area lay just above the cardiac sphincter 
and was fairly well defined. The upper edge faded off in a series of ill-defined arcades. In 
this superficial ulceration were three longitudinal areas of much deeper excavation, each 
measuring about 1-5 cm. in breadth and showing cross striation in its base due to exposure of 
circular muscle fibres. At their lower edges, i.e., near the cardiac sphinaer, these areas 
were specially deep but became much shallower above. It was the upper edges of these areas 
which caused the arcade-h'ke appearance already mentioned. The wall of the oesophagus 
in the region of the ulceration was much thickened, fibrosed, and adherent to the structures 
around, so that separation was effected only with difficulty. Above the ulcer the oesophagus 
showed marked hypertrophy and dilatation. (Fig. 371.) 

Histological examination of the ulcer showed it to have the characters of a chronic ulcer 
involving the circular muscle coat at most places, which showed varying degrees of fibrosis 
with collections of rotmd-cells here and there. 

The post-monem diagnosis was chronic ulcer of duodenum with haemorrhage; chronic 
oesophageal ulcer. 

Case 7. — John M., aged 71 years, was first admitted to hospital on Aug. 18, 1926, com- 
plaining of loss of appetite, sickness, and vomiting of six weeks’ duration. Except for 
occasional slight attacks of indigestion the patient had had good health previous to this time. 
For the first few weeks of his illness the vomiting had occurred about one and a half hours 
after food, but had gradually been getting much worse, and just before admission was occurring 
ten minutes after each meal. It was present even when he was on light diet. Abdominal 
pain was absent except for a shght feeling of discomfort in the upper abdomen. He had lost 
li st. in weight during the six weeks of his illness. The patient admitted that he had previ- 
ously taken a fairly large quantity of alcohol every week. He smoked 3 oz. of tobacco per week. 
Upon admission the patient was found to be a rather thin elderly man. There was evidence 
of recent loss of weight. A neoplasm of the stomach was suspected, but X-ray examination 
of the gastro-intestinal tract was negative. He was put on fight diet, his sickness ceased, and 
he commenced to put on weight. He was discharged on Sept. 16, 1926, feeling very well 
and with no return of symptoms. 

On Sept. I, 1931, the man was readmitted to hospital. He stated that shortly after his 
discharge five years before his stomach had recommenced to trouble him. This took the form 
of periodic attacks of epigastric pain and vomiting, the pain appearing at a variable period 
after food, often coming on soon after its ingestion. He found that heavy foods such as 
potatoes and meat aggravated his s3miptoms and he had been avoiding these. For the five 
days preceding admission the symptoms had become very urgent, the pain in the epigastrium 
being very severe, and hiccup was almost constantly present. The day before admission he 
vomited a quantity of ‘ coffee-ground ’ material. Examination showed the patient to be a 
rather spare, elderly man. Constant hiccup was present. The patient had no teeth. The 
breath was foul and the tongue thickly coated with a dirty, brownish fur. Deep pressure in 
the epigastrium elicited some tenderness but no mass was palpable. The limgs and urinary 
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and nervous systems were normal. The patient appeared a little confused and gave only a 
very indefinite account of the symptoms. He improved under very light diet, and on Sept. 8 
the sickness had ceased and the hiccup was only occasionally present. He was bemg given 
3 pints of milk and a ^ pint of Banger’s food daily. On admission the stools contained 
obvious meltena, but on Sept. 12 it was only found on careful chemical e xamin ation. Examina- 
tion of vomited material on Sept. 13 showed free hydrochloric acid (titrated with N/lo NaOH) 
50; total acidity, 78. On Oct. 19, 1931, the improvement had persisted and the patient’s 
mental condition was much clearer. He complained that his food stuck near the lower end 

of his sternum after he had swallowed it. An 



X-ray examination after a barium meal was carried 
out and the report was “ there is obstruction of 
the oesophagus, the appearance being highly sug- 
gestive of neoplasm ”. An oesophagoscopic exam- 
ination was carried out on Dec. 2, 1931. No 
carcinoma of the oesophagus or fundus of stomach 
was seen. Tbe walls of the oesophagus appeared 
rather closer together than normal, suggesting an 
extrinsic pressure on it, but no decisive finding 
was obtained. The patient was now put on 
5 min of tincture of belladonna three times daily. 


■'u V'' 

, ' ' 'r ' f 



Fig 372 — Cas^ 7. Diffuse ulceration 
of cesophagus, the stall being greatly thick- 
ened by fibrosis. The losser edge is fairly 
well defined, but the ulceration fades off 
in the upper part. Probes are in tsso sessels 
sshich had been bleeding. 


Fig. 373 — Core 8. Peptic ulcer of oeso- 
phagus. Note the deep oserhanging edge and 
the tongue-shaped process of heterotopic gastnc 
mucosa extending uptoards between the lateral 
edges of the ulcer. The base is formed by the 
pleural surface of the left lung. 


This improved his oesophageal condition and he was able to swallow his food normally after 
this. On Dec. 7, 1931, he was discharged from hospital feeling very well. 

On Aug. 30, 1932, the patient was admitted to hospital for the third time. He complained 
of haimatemesis and epigastric pain of one day’s duration. He said that he had been keeping 
fairly well since his discharge from hospital less than a year previously. Four days before his 
present admission he developed epigastric pain accompanied by marked nausea. Alkaline 
treatment only helped him sh'ghtly. On the day preceding admission the pain was very much 
more severe and the patient vomited browm'sh material which contained blood. Examination 
showed him to be a moderately well nourished elderly man. His complexion was florid and 
his mucous membrane of good colour. He complained of vague high abdo minal p ain but no 
rigidity was present. Soon after his admission he had a copious motion which contained 
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altered blood. While in hospital he had various attacks of vomiting, the vomitus consisting 
of partly digested food. On Sept. ll he had two attacks of hasmatemesis which weakened 
him considerably. He also complained of pain high up in the epigastrium shooting through 
to the back. On Sept. 27 it was noted that he continued to vomit about once daily and that 
the vomited material always contained some altered blood. This vomiting appeared to be 
unaffected by any medicinal treatment. His general condition became poorer, he became 
confused mentally, and died on Nov. 5, 1932. 

Post-mortem Report. — The body was that of an adult man of rather poor nutrition. 
The heart and lungs showed no abnormality apart from senile degenerative changes. The 
stomach showed slight dilatation, but no ulceration, recent or old, was present. No other 
abnormality was found in the abdomen. 

Externally the oesophagus felt greatly thickened in its lower half and was firmly adherent 
to the tissues outside, so that it could not be completely separated from them. It was opened 
from behind. The lower two-thirds of the organ showed very marked thickening of its wall 
due to replacement by firm fibrous tissue, and measured 7 mm. in thickness at parts. The 
mucous membrane was completely absent in the lower half. The ulcerated area ceased 
abruptly in a straight line at the cardiac sphincter, but at its upper part it faded gradually off 
into intact mucosa, there being a ‘ transitional ’ area where islets of epithelium started to 
appear, showing some attempt at healing. The base of the ulcer consisted mainly of cicatricial 
fibrous tissue, but at parts the cross striation of the circular muscle coat was apparent. Two 
small perforations into vessels were found in the middle of the ulcerated patch. Blood exuded 
from the lower one on slight pressure. Just outside the oesophagus, on the left side 3 cm. 
above the cardiac sphincter, was an enlarged gland the size of a bean containing much anthra- 
cotic pigment. {Fig. 372.) 

Microscopical examination of a piece of tissue taken from the middle of the ulcer was 
carried out. The remains of longitudinal muscle were present at one end of the section. It 
showed a well-marked increase of fibrous tissue between its fibres. The fibrous tissue was 
dense and hyaline at parts but became more cellular and of more recent origin nearer the 
surface. Many of the vessels showed marked endarteritis obliterans. There was no evidence 
of malignant or syphilitic change. In the fibrous tissue deep to the muscular coats numerous 
lymphoid follicles with prominent germ centres were seen. 

The post-mortem diagnosis was chronic ulcer of the oesophagus with hsmorrhage. 

Case 8. — Patrick C., aged 58 years, was admitted on June 8, 1935. For years his stomach 
had troubled him, there being an indefinite history of pain after food accompanied by occa- 
sional vomiting. An X-ray photograph was taken, the suspected diagnosis being peptic 
ulcer ; but no abnormality of the stomach or duodenum was seen. For some months before 
admission the patient’s disability had become extreme. He was afraid to take food because 
of the pain, had become very neurasthenic, and had taken to alcohol as a means of reheving 
the pain. There was the occasional vomiting of ‘ coffee-ground ’ material. Antemia had 
become very marked, and he was admitted to hospital with a condition of spasm of the vessels 
of the fingers resembling Raynaud’s disease. Upon admission the patient was very weak 
and breathless. He admitted having drunk half a bottle of whisky an hour or so before 
admission. He died fairly suddenly four hours later. 

Post-mortem Report. — The body was that of a middle-aged male in the last stages of 
emaciation. In the posterior aspect of the lowest lobe of the right lung was an area of red 
hepatization. A less advanced degree of pneumonia was also present in the middle lobe. 
All the organs of the body showed evidence of inanition. The marrow of the femur showed 
a well-marked erythroblastic reaction. 

Marked thickening was present in the tissues around the lower end of the oesophagus, 
so that carcinoma was suspected on external examination. The organ was opened from 
behind. At its lower end, i cm. above the cardiac sphincter, was a deep oval ulcer, measuring 
5-5 by 4 cm., almost completely encircling the circumference of the organ and leaving only a 
small patch of intact mucosa 1-5 to 2 cm. in breadth. The edges of the ulcer were very steep 
and overhanging at parts. The base was firm and infiltrated, and at its left side was composed 
of the pleural surface of the left lung, which showed some fibrosis at this part. Gende mam- 
pulation broke down the adhesions binding the ulcer to the pleura, causing a direct perforation 
into the left pleural cavity, showing how the patient had been hving on the verge of a precipice 
for some time. Closer examination of the mucous membrane in the region of the ulcer 
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showed the presence of a remarkable state of affairs. The intact mucosa separating the lateral 
edges of the ulcer was found to be heterotopic gastric mucosa which extended as a tongue- 
shaped process of well-preserved tissue upwards from that of the fundus of the stomach. 
(,Fig. 373.) The two important features were the close resemblance of the ulcer to the typical 
chronic ulcer of the pyloric region of stomach or first part of duodenum and the presence of 
the heterotopic mucosa. 

Microscopical examination showed marked fibrosis spreading from the base of the ulcer, 
with complete destruction of the muscle coats in the neighbourhood. On the surface of the 
ulcer was a thin layer of necrotic material infiltrated with poljmorphs and fibrin. Deep to 
this was a fairly cellular granulation tissue with many fibroblasts. Beneath, this fibrous 
tissue became more dense and avascular. The heterotopic gastric mucosa bore a resemblance 
to that foimd normally towards the pyloric end of the stomach, the glands being fairly short 
and wide. Oxyntic cells were present, but were comparatively few in number. 

The post-mortem diagnosis was chronic peptic ulcer of the oesophagus ; advanced inan- 
ition; lobar pneumonia. 

Table I shows the main features of the 8 cases described in detail above. 


Table I . — Showing Main Features of 8 Cases of Chronic Peptic Ulcer of 

THE CEsophagus 


Sex 

Ace 

SVAlI»TO.MS 

CEsophagus 

1 Gastric or Duo-1 
DEN'AL Ulceration' j 

j CicSE OF DniTB 

Female 

75 

Periodic attacks of 
indigestion 

Chronic ulcer 
with ante- 
monem di- 
gestion 

Chrom'c gastric 
ulcers 

Celluh'tis of abdo- 
minal wall after 
cacostomy 

Female 


No history of indi- 
gestion 1 

1 

Chronic ulcer 
more acute 
at one part 

1 

1 

None 

Carcinomatosis of 
peritoneum, with 
terminal mediastin- 
itis and empyema 
due to oesophageal 
ulceration 

Female 

55 

Indigesu'on for 4 
years : hama- 

temesis on admis- 
sion 

Chronic ulcer 

' Scar of old 
ulcer across 
lesser curva- 
ture 

Lobar pneumonia 
following hffima- 
temesis from oeso- 
phageal ulcer 

Male 

71 

Indigestion for 2 
months 

Chronic ulcer 
of rounded 
type 

' None 

1 

Hemorrhage from 
eroded aorta 

Male 

53 

Indigestion for 30 
years 

Chronic ulcer 
of rounded 
type 

Chronic ulcers 
of duodenum 

Death following 
operation on duo- 
denal ulcers 

Male 

69 

Indigestion for 
many years 

Chronic ulcer 

Chronic ulcer 
of duodenum 

Death due to hemor- 
rhage from duo- 
denal idcer 

jMalc 

■ 

At first like gastric 
condition. Later 
dysphagia 

Very chronic | 
ulceration ! 
with marked 
fibrosis 

None j 

Death from constant 
bleeding from ulcer 

Male 

5S 

Indigestion for 
mmy years, much 
pain lanerly. Very 
neurasthenic and 
alcohoh’c because 
of pain 

Typical peptic 
ulcer of ttso- 
phagus with 
heterotopic 
gastric mu- 
cosa 

None 

Pneumonia follow- 
ing advanced inan- 
ition from hemor- 
rhage and starvation 
due to ulcer 
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DISCUSSION 

Certain important features emerge in a study of the eight cases which we have 
just described. 

a. Age Incidence. — All the patients were over 50 years of age, the average age 
being 63-5 years. It is to be noted, however, that the ulcers had been unsuspected 
during life and some had probably been present for years, so that the true age 
incidence will be actually lower than this post-mortem figure. 

b. Sex. — Five of our patients were males and three were females, so that the 
sex incidence appears to be slightly higher on the male side. 

c. Coincident Ulceration. — In four of the cases ulceration was also present in 
the stomach or duodenum, the patient having apparently the so-called ‘ ulcer 
diathesis ’. 

d. Symptoms. — In two of the cases the patients had no notable dyspeptic 
symptoms. In the others, indigestion had been present for a variable period of 
time, usually for years. In two of these the symptoms were most likely due to the 
duodenal ulceration which was also present. In one the gastric ulcer had been 
healed for a long period of time, leaving an avascular fibrous scar, so that the late 
symptoms were almost certainly due to the oesophageal ulcer. In the remaining 
three cases the severe dyspeptic symptoms were tmdoubtedly due to the oesophageal 
ulceration. It is worth noting that in all of them the symptoms were referred to 
the stomach and duodenum, not only by the patient, but by the physician ; and 
in only one of them, and that at a late stage when fibrous stricture was taking place, 
was the (esophagus suspected as the cause of the trouble. In four of our cases 
hsematemesis was present, but in only two of them was this a marked feature. 

e. Cause of Death.~ln five of the cases the oesophageal ulceration could be 
said to be at least an important factor in causing death. In two of these the actual 
cause was lobar pneumonia, but in both the ulcer was undoubtedly the exciting 
factor, in the one case being superimposed on the very advanced inanition which 
it had produced in the patient, and in the other following a haematemesis from the 
ulcer. In one case the immediate cause of death was empyema and mediastinitis 
which had spread from the base of the ulcer. In this case chronic ulceration had 
been present for some time and a more acute process had become superadded, 
most likely as the result of the extremely debilitated condition of the patient 
following the malignant cachexia. In another case death was the result of recurring 
bleedings from the ulcer. In the last case death was due to erosion of the thoracic 
aorta by the ulcer. 

/. Position of the Ulcer. — In aU the cases the ulcer was situated at the lower 
end of the oesophagus, and in many of them its lower edge was sharply limited by 
the cardiac sphincter. 

g. Appearance of the Ulcer. — ^There appears to be two diflFerent types of ulcer 
found in this region and we shall later suggest ttvo different etiologies : — 

I. In the first type the ulceration is fairly superficial in type. It may remain 
thus as in Cases i, 3, 6, and 7, and in the last case the extreme amount of fibrous 
thickening of the wall which may ensue should be noted. On the other hand, it 
may become much deeper at one area, an ulcer wi thin an ulcer as it were, and, as 
in Case 2, cause mediastinitis and empyema, or, as in Case 4, erode the aorta. This 
type of ulcer involves the area of oesophagus inunediately above the cardiac sphincter. 
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The lower edge is in most cases clean cut and unhealing, whereas the upper one is 
indefinite, often circinate, and fades off into intact mucous membrane. 

2. In the second type the ulcer is localized, is very deep and penetrating, 
and in fact has the typic^ appearance of a verj" chronic gastric or duodenal ulcer. 
The presence of gastric heterotopia in the region of the ulcer is to be noted, and, 
clinically, the extremely urgent sjTnptoms causing profoxmd neurasthenia and 
inanition. 

li. Diagnosis . — ^Repeated and very careful oesophagoscopic and X-ray examin- 
ations appear to be necessar3’^ to demonstrate the condition, and in one of om cases 
narrowing of the oesophagus was the only definite lesion diagnosed b}’ the oesophago- 
scope, although at the autopsy a short time later a verj' advanced ulcerated and 
fibrous condition of the tube was seen. We have already discussed the X-ray 
diagnosis of the lesion by visualizing the crater after a barium meal. From the 
study of our cases we feel that this will be the exception rather than the rule, and 
that the most certain diagnostic feature is likely to be spasm in the region of the 
ulcer, for in our series of cases very few had craters large enough to fill with barium. 

ETIOLOGY 

The tv'o ty'pes of ulceration which we have described are so different in their 
appearances that we are tempted to look for two different causes. 

I, The shallow, more difiuse tj^e of ulceration conforms in its position, 
widespread character, and abrupt cessation at the cardiac sphincter to the acute form 
of ulceration of the oesophagus called ‘ ante-mortem digestion We have examined 
specially the oesophaguses from a fairly large number of cases and have concluded 
that, whereas the acute fulminating type of ante-monem digestion is fairly rare, 
the slighter degrees are not xmcommon, and maj' very likely be frequently recovered 
from, in some cases completely, in others, as we shall suggest, leaving an area of 
chronic ulceration. 

Like bums, ante-mortem digestion can be divided into degrees of severit}', 
examples of all of which have been seen post mortem. The first stage is one of 
congestion of the oesophagus with no destruction of the mucous membrane. In 
the second, the mucous membrane has disappeared at places, leaving, however, 
intact islets of epithelium between. In the third degree the mucous membrane 
has disappeared completely over a large area of gullet, almost always its lower third. 
In the fourth or last degree the whole thickness of the wall is necrotic and perforation 
may take place into the pleiural sac. Death in such cases is, of course, invariable. 
In the second degree of the condition there are islets of epithelium left corresponding 
to the interpapUlar}’ processes of skin in a third-degree bum ; and should the patient 
recover from his primary iUness, these will act as centres from which epithelium 
will grow to cover completely the denuded area. Such healing cases are sometimes 
seen post mortem. To the naked eye the islets appear rounded off at their edges, 
resembling thin patches of white paint on the raw smface, which has by this 
time lost the dark sanguineous appearance of the acute stage of the condition 
(F/g. 374 )- Microscopically the epithelium is seen growing as a thin layer over 
the denuded patch, mitotic figures being seen in the stratum mucosum near the 
growing edge. 

Consider the third degree of ante-mortem digestion — the stage where there is 
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■complete destruction of the mucous membrane of the lower end of the oeso- 
phagus, corresponding to a fourth-degree burn. If such a case recovers from the 
primary iUness what will happen to the aifected part? The necrotic material 
will separate and the mucous membrane at the edge of the area commence to grow 
in to cover the denuded area, but there are no epithehal buds left to fill in the 
central part, and if we carry our analogy with a burn of the skin still further, we can 
see how diflBcult it would be for such an area to be completely epitheliahzed — ^how 
healing usually takes place so far and then ceases until skin-grafts are applied. Still 
more difficult will it be for healing to take place in the case of the oesophagus, whose 
mucous membrane is being constantly irritated by food, and on occasions also by 
regurgitated acid gastric juice. Thus, a stage will be reached when the acute ulcer 
is replaced by a chronic ulcer of the diffuse and fairly shallow type like many we 

have described. The upper edge which is 
farthest from the irritating gastric juice will 
show more healing than the lower edge which 
is in close proximity to the gastric contents ; 
the lower edge will be sharp and clean cut, 
showing httle healing as compared to the ill- 
defined healing upper one. 

As an additional proof of this etiology, 
we would point out the association of four of 
our cases with the ‘ hyperchlorhydric ’ con- 
ditions of gastric and duodenal ulceration; 
and also that in one of our cases there was, 
along with the chronic ulceration, a recent 
ante-mortem digestion of the oesophagus above 
the chronic lesion. 

2 . Our second type of ulceration differs 
very markedly from the first and is shown 
in its typical form in Case 8. It resembles 
the chronic ulcer found in the pyloric end 
of the stomach or the first part of the duo- 
denum, and is marked by depth rather than 
diffuseness. The symptoms also appear to 
be more urgent and serious in such cases. A clue as to its origin was given 
by the finding of a large patch of heterotopic gastric mucosa beside the ulcer. 
Heterotopic mucosa was present in Stewart and Hartfall’s case® and in Fraenkel’s^® 
and Tileston’s^ cases. When the patches are small and the amount of acid 
secreted correspondingly Htde, it wiU be rapidly diluted by sahva and cause no 
harm. Thus heterotopic mucosa is not infrequently found in the oesophagus with 
no coincident ulceration. If the patches are more extensive, and if there is some 
degree of spasm of the cardiac sphincter superimposed, the accumulation of 
this acid secretion in the lower part of the oesophagus will set up an irritative, 
and later an ulcerative, condition. That is the view usually held as to the associa- 
tion of peptic ulcer of the oesophagus with gastric heterotopia. If that be the 
correct explanation, we should expect the ulceration to be rather of the diffuse 
type which we have already described instead of the locahzed crateriform type. 
Thus, while not denying that such is the correct explanation, especially where the 





Fig 374 — Healing ante-mortem digestion 
of the second degree, show mg the roimded 
edges of the growing islets of epithelium. 
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heterotopic mucosa occurs in the upper part and the ulcer in the lower part, we 
also suggest from the appearances of our own case that the ulcer may actually 
start in the heterotopic mucosa itself, which, as is well known in the case of 
Meckel’s diverticulum, shows a marked tendency to ulcerate when it finds itself 
in a foreign environment. 


SUMMARY 

1. Eight cases of chronic ulceration of the lower end of the oesophagus are 
described. 

2. They are discussed and tabulated to show their main features. 

3. Two main types are distinguished and the etiology of each of these types 
is discussed. 

My thanks are due to Professors Harrington and Burton and Drs. Middleton, 
Muir Crawford, and Henderson for the use of the clinical notes of their cases, and 
above all to Professor J. Shaw Dunn for his very kind and willing help and advice 
at all times. 
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RENAL RICKETS 

By N. L. price 

DEPUTY MEDICAL SUPERINTENDENT, SOUTHMEAD HOSPITAL, BRISTOL 

AND T. B. DAVIE, 

PROFESSOR OF PATHOLOGY, UNIS'ERSITY OF BRISTOL 


During the last quarter of a century it has become possible, largely as a result of 
improved X-ray technique and an extended use of biochemical analysis, to clarify 
many formerly obscure abnormalities in bone development, particularly perhaps 
that group designated somewhat loosely as late or adolescent rickets. It is probable 
that a certain number of these cases were merely examples of himger osteomalacia, 
especially those occiuring in some areas after periods of famine, the most important 
recent examples of which were supplied by the post-war period in Central Europe. 
There remains a group of cases in which rachitic changes appear during later child- 
hood or adolescence, or which persist from infancy into this period in spite of 
treatment, and which, taken as a group, are not particularly rare, presenting from 
time to time a diagnostic problem to everj' alert cUnician. This group necessarily 
includes a few cases of ordinary infantile or vitamin D deficiency rickets in which 
the nutritional deprivation has remained uncorrected or has made its appearance 
for some reason at an abnormally late period in the child’s life. It also includes 
two forms of so-called rickets in which certain entirely new factors are concerned, 
namely, coeliac and renal rickets. With the latter must be considered certain forms 
of primary hyperparathyroidism in which secondary renal changes occur. Coeliac 
rickets has been admirably dealt with by Parsons,* and will not be further considered 
here beyond remarking that it is essentially a low-calcium form of rickets due to 
long-continued loss of vital elements in the stools. 

The problem of the pathogenesis of renal rickets remains incompletely solved, 
and has been complicated during recent years by the discovery in certain cases of 
enlarged parathyroids. The issue has thus become entangled in the far-flung net 
of the endocrinologist, who would like to range the disease alongside that type of 
hyperparathyroidism to which reference has already been made. In view of the 
rarity of the condition, and of the uncertainty which still surroimds the question 
of its etiology, it is important that every case in which the diagnosis can be estab- 
hshed should be reported as fully as possible. 

CASE REPORT 

History. — The patient, a boy of 14, was admitted to Southmead Hospital on April 20, 
19363 exhibiting most of the typical features of renal rickets. At birth he was stated to 
have weighed only 4 lb. He was always regarded as delicate, and remained stunted in 
growth, but exhibited no deformities until well past the age of seven. He had long suffered 
from thirst and polyuria, first noticed between two and three years of age. He had had 
measles at two, and at the age of seven contracted nasal diphtheria, for which he was treated 
at a fever hospital for thirteen weeks. 

Deformities of the legs and feet were first noticed when he was nearly 8, and had 
become progressively worse, particularly during the last year. The deformities prevented 
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him from running or playing games, but he had ridden a bicycle right up to the day of admis- 
sion, and was in other ways physic^y active. He had never been able to talk properly, and 
had always been extremely deaf. Notwithstanding all this, his parents, who were \ ery fond 
of him, insisted that he was as mentally alert as any of their five other cMdren had been at 
a comparable age period. His diet had always been adequate and varied, except that he 
disliked and rarely touched meat. The stools were normal. 

The mother, aged forty-six, gave an interesting obstetrical history which may be recorded 
as follows ; — 


Date of pregnancy 

1910 

1912 1914 

1916 

1918 

1921 1922 

1923 

1923 

Sex of offspring 

0 

d ° 

0 

g 

M d 

Patient 

M 

xM 

Age of offspring 

26 

24 22 20 

(M = miscarriage) 

18 

— aged 

14 




The child’s parents both appeared to be in perfect health, and there were five other 
living children, none of whom exhibited the slightest deformity or under-development. The 
Wassermann reactions and Kahn tests on both father and mother were negative, while their 
serum calcium and phosphate estimations were normal. 

On E.XAMINATION. — The boy weighed 4 st. 7 lb. and was 4 ft. l in. in height, figures 
which are roughly equivalent to those of a boy of eight or nine. He was of a sallow muddy 
complexion with freckling of the forehead and round the nose. The hair was coarse and 
dry and somewhat sparse. There was a moderate anxmia of the mucous membranes. 
The malar bones were imduly prominent, giving a depressed appearance to the bridge of 
the nose, which was rather squat and broad. The eyes appeared rather sunken by com- 
parison, and were in addition somewhat heavily lidded, so that he had a perpetually 
sleepy appearance. Another striking feamre about the face was the prominence of the 
superior maxUlx, so that the lower jaw was definitely receding (Fig. 375). (It is possible 
that this peculiar facial conformation represents a type of deformity occasionally occurring 
in renal rickets, as a somewhat similar appearance has been referred to in a case described 
by Ellis and Evans.-) 

The whole appearance was suggestive of considerable mental defect, but his inteUigence 
was difficult to assess owing to the deafiiess and a rather gross speech defect of the lalling 
type. He was certainly able to Up-read quite well, and his ability to express himself by 
a wealth of sign and gesture hinted at an underlying mental activity utterly belied by his very 
unprepossessing exterior. 

Both testes, though small, had descended into the scrotum, but secondary sex character- 
istics were rather infantile. Nothing abnormal was detected in the cardiovascular system. 
Blood-pressure : 120/75. No definite thickening of peripheral vessels ; eye grounds normal. 
The kidneys were not palpable. 

Deformities . — ^The most striking abnormality was due to a flexion of both hips, with 
marked compensatory lordosis of the lumbar spine (Fig. 375). This caused a rather waddling 
gait reminiscent of bilatetal congenital dislocation of the hips. Even with the lordosis the 
effect of the flexed hips was never fully overcome, so that he was not able to stand upright 
properly. At the ankles there was an outward bending of the lower ends of tibia and fibula 
on both sides, m'th a resulting valgoid displacement of the feet (Fig. 376). There was moderate 
genu valgum and a well-marked rickety rosary, while a swollen meiaphysis could be palpated 
at the ends of most of the long bones. 

X-ray Examination . — ^Radiographs of the whole skeleton were taken, and revealed 
chararteristic changes of renal rickets. There was a generalized osteoporosis associated 
with florid rachitic changes at the e.xtremities, the wide-cupped metaphyses exhibiting that 
peculiar fluffy or woolly appearance which is so constantly seen in severe cases, and which, 
as Brailsford’ has rather aptly suggested, looks as if the cancellous bone has undergone a 
mucinous degeneration. Many of the bones were bent and contorted, particularly the upper 
end of the femur and the lower ends of the tibia and fibula. The necks of both femurs 
showed what appeared to be an almost complete separation from the upper epiphyses (Fig. 
Vil')- while at the lower ends of the tibia and fibula on both sides the outward rotation of the 
bones had caused a partial sheering off at the softened epiphysial junction, producing the 
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extreme valgoid deformity to which reference has already been made {Fig. 378). Gross 
changes of the woolly type were present at the lower end of the radius and uhra, with sub- 
periosteal erosion extending along the shafts {Pig. 379)- The skull showed a remarkable 
degree of thickening and rarefaction with considerable stippling and ‘ honeycombing ’ 
{Fig. 380). 





Fig. 375. — Lateral view of patient, showing facies 
and extreme lordosis. 


Fig. 376. — Front view of patient, showing facies 
and valgoid deformity of feet. 


Renal Investigations. — The urine was pale and copious, of uniformly low specific 
gravity (1000-1004), and contained a trace of albumin and an occasional hyalogranular cast. 
Urea-concentration tests showed literally no concentrating power, viz., before urea, 0-85 per 
cent ; one hour after, 0-85 per cent ; two hours after, 0-8 per cent ; three hours after, 0-85 
per cent. Water excretion test : after 1 pint, 13 oz. excreted in 4 hours. Maximum specific 
gravity 1004, minimum 1000. 
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Fig 377.— Radiograph of hip-joinis showing rachitic changes and false appearance of cpiphvsial displaconent. 
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Blood Chemistry. — Blood-urea 318 mg. on April 29, 1936. On June 15, 1936, a day 
prior to death, the blood-urea had risen to 397 mg. Serum calcium I3'6 mg. per cent j one 
month later, 12-5 per cent. Serum phosphates 6-5 per cent ; one month later, 5 mg. per cent. 
Phosphatases 59-6 imits (April 29, 1936) ; 51-1 units (June 15, 1936). Wassermann and Kahn 
reactions gave a negative result. 

Course of the Disease. — In spite of the startling degree of renal inadequacy as evidenced 
by the blood-urea and renal function tests the boy to all intents and purposes appeared to be 
in comparatively good health, was bright and cheerful, and frequently amused his fellow 
patients by a versatile display of pantomime with his hands. The uremic finale which 
supervened came with quite unexpected suddenness, beginning with drowsiness and ttvitching, 
passing on to convulsions and coma, and terminating fatally in twenty-four hours. 

Post-mortem Examination. — Permission for a limited post-mortem was obtained only 
with great difficulty, so that our examinations were confined to one femur, one kidney, and 
the parathyroids. 



I 


Fig. 380. — Radiographic aopcarancs of skull showing thickening, rarefaction, and ' honey-combing *. 


T/ie Femur . — There was a striking disparity between the apparent radiographic appear- 
ance {Fig. 377) and the finding at post-monem {Figs. 381, 382), for whereas the radiograph 
suggested a slipped epiphysis at the hip-joint the actual lesion was a collapse of the metaphysis 
of the neck. In this situation the ordinary cortical and cancellous bone is replaced by a mixture 
of fibrous tissue and cartilage, in which some bony spicules can be made out. The lines of 
ossification at both ends of the bone are greatly thickened and irregular, and the hy alin e 
cartilage of the epiphysial line of the head is continuous with the mass of cartilage and fibrous 
tissue forming the collapsed neck of the bone. The epiphysial line of the great trochanter 
is also greatly increased in depth, extending deeply into the metaphysis and also joining up 
with the large mass of fibro-cartilage already mentioned. The lower end of the femur presents 
no gross deformity, though the epiphysial line is thickened and the bony cortex here thiimed 
and deficient. The thinning of the bony cortex is seen most pronotmcedly in the head, where 
the somewhat thickened articular cartilage appears to have no underlying layer of bone but 
to be attached directly to the trabeculte and spicules of the cancellous portion. In the shaft 
the cortex is spongy and soft, but the marrow cavity appears normal in extent and not unduly 
vascular. 

Microscopically the femoral head shows thinning of the cortical layer of bone {Fig. 383). 
In places calcification and osseous structure is present only as a thin encrustation on the deep 
aspect of the cartilage, while over large areas it is completely absent. The microphotograph 
illustrates well the evidences of simultaneous bone formation and absorption as represented 
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by areas where osteoblasts in rows are apparently concerned with formation of freshly calcified 
cartilage, while in close proximity to these are bony laminse showing the occasional lacuns 
in which large osteoclasts are producing the typical clear-cut absorption indentations. The 



Fig. 3S1. Femur, sho^xing the mcmphj-sial collapre of the ceck and widened lines of ossification, 

trabecular bony spicules show similar evidences of bone fonnadon and absorpdon, without 
any signs of osteoid tissue, and the inter-trabecular spaces are occupied by a loose. 
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well-vascularizedj fibro-fatty tissue which becomes more cellular and firm at the periphery. 
There is no evidence of any ha:mopoiesis. 

Sections of the epiphysial cartilage of the head (JFig. 384) show, on the metaphysial side 



Fig. 382. — Whole femur after longitudinal section. 

of the greatly thickened band of hyaline cartilage, an absence of the normal columns of hyper- 
plastic cartilage cells merging into osteoid and bony spicules. Here, as in the cortex of the 
bone, evidences of absorption predominate. The bony spicules are firm and well formed, 
and there is practically no osteoid structure. The inter-trabecular matrix is more fibrous 
than normal. 



Fig. 383.— 'Microphotograph of cortex of head 
of femur $hou*ing the articular cartilage and the 
scantiness of the cortical layer of bone, (x 50.) 


Fig. 384.— Niicrophotograph of the diaphysial 
aspect of the epiphysial line of the head of the femur, 
sho^-iog the complete lach of the tisual proliferating 
columns of cartilage cells, (/ 50.) 



Fig. 3S5. — Microphotograph of fibrotic tissue coastitu^.g the collapsed metaphysis of the neck 

of the femur. 50.) 
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The microscopical structure of the softened and collapsed metaphysis of the neck is seen 
in Fig. 385. Bony spicules are few, and merge directly, without the intervention of any layers 
of osteoid, into a fairly dense fibrous tissue in which are numerous large vascular channels. 
Such activity as is evinced in connection with the bony trabeculs is almost entirely that of 
absorption by osteoclasts. 

To summarize : The changes in the bone are essentially those of cessation of growth 
with pronoimced bony absorption and demineralization, which have led to weakening at all 
points of strain, and hence to the broadened splayed epiphyses, and more particularly to the 
extensive metaphysial collapse, with attempts at compensation by overgrowth of fibro-cartilage 
from the epiphysial line and articular surfaces. The changes resemble rickets only super- 
ficially, and present none of the characteristic microscopical structures associated with 
avitaminosis D. 

The Parathyroids . — As seen in the coloured plate {Fig. 386) all four parathyroid glands 
were enlarged to many times their normal size, their actual measurements being 10 x 6 x 4 
mm. and 15 x 6 x 4 mm. for the upper pair, and 15 x 8 x 6 mm. and ir x 10 x 5 mm. 



Fig. 386. — Posterior view of the thyroid gland to show the postion and size of the four hyperplastic 

parathyroids. 


for the lower (the average normal size is about 5x3x2 mm.). In each case the glands 
presented a homogeneous appearance, and they were regarded as hyperplasias and not as 
adenomas. 

Their microscopical structure presented no abnormal features. The cells were mainly 
of the principal type arranged in the usual columns and cords, with, here and there, definite 
alveolar arrangement with appropriate elongation of the cells. The oxyphil cells were not 
numerous, but also not unusually sparse considering the age of the patient. These oxyphil 
cells usually occurred in small clumps of two to five, but in a few places formed much larger 
congeries. One unusual feature presented itself in the section of one of the lower glands, 
in that the pericapsular tissue consisted of th5nmus gland. This probably represents an ectopic 
position of the thymus, though in cases in which the thymus is enlarged it is not unusual to 
find it extending to the base of the thyroid gland. By reason of the hmited nature of the 
post-mortem examination in this case the size of the thymus was not observed, and the finding 
of th3miic tissue in this situation was quite unexpected. The Hassall corpuscles in this 
fragment of the gland were very large, and most of them were partially or completely calcified. 

The Kidneys . — The one kidney which was obtained for examination was greatly reduced 
in size and pale in colour {Fig. 387). The capsule was slightly adherent, but the surface was 




Fig. 3SS.“Kjdncy, sho'nmg gross reduction in size and the granular pitted surface. 

demarcation bcrtveen cortex and medulla largely lost, and there was considerable increase of 
pelvic fat. There was no evidence of pelvic or ureteric dilatation, and no pyelitis. The anerial 
branches and twigs on the cut surface showed no obvious thickening, though the renal arterv 
itself was firmer and more rigid than normal. 
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Microscopical sections of the kidney present an unusual picture. The general effect 
(Fig. 389) is that of advanced renal sclerosis. Numerous glomeruli are completely obliterated 
and represented merely by hyaline pink-staining whorls, others are obviously hypertrophied, 
while still others show varying degrees of atrophic changes and are enclosed in fibrosed 
thickened laminated Bowman’s capsules. The tubules are reduced in ntunber, but greatly 
dilated, and a moderate number of small cysts are present in the cortex. The tubular 
epithelium is somewhat flattened. The interstitial tissue is greatly increased in amount, 
and is widely infiltrated by the usual cells of chronic inflammation, which in places form dense 
accumulations. The arteries do not show medial fibrosis or hyalinization, nor is there any 
intimal prohferation. The picture is thus nrpical neither of chronic nephritis nor of hyper- 
tensive nephrosclerosis. 



Fig. 389. — Microphotograph showing general renal 
destruction. The field was chosen to show the shrinking 
of the glomeruli and the dilated tubules, and represents 
one of the least affected portions of the kidney, (X 60.) 



Fig. 390. — Microphotograph showing one of the 
larger calcific deposits in the interstitial tissue. In an 
adjacent degenerated tubule is a crystalhne deposit of 
unJcnowTi constitution, (x 60.) 


Another unusual feature is the presence of numerous small foci of calcification (Fig. 390). 
These are of varying sizes, the one depicted being one of the largest seen, and occur either 
in the connective tissue, or within or immediately adjacent to the basement membranes of 
the tubules. No calcification of glomeruli was noted, nor did there appear to be any calcific 
accumulations within the tubules, except where occasionally an apparent erosion of the cellular 
covering to a calcified deposit had left it protruding into the lumen. The assumption that 
these particles are calcific deposits is based on their staining reaction, their hard and gritty 
consistency, and the fact that the raised blood-calcium level, the parath5Toid hyperplasia, 
and the experience of other observers, all provide a reasonable excuse for accepting their 
constitution to be that of salts of calcium. 

In addition to these darkly-staining masses another type of foreign body is present in 
considerable numbers in the cortex. These consist of rounded bodies of peculiar appearance 
lying apparently within dilated lymphatics (Fig. 391). Their appearance is not imlike the 
conventional picture of the cross-cut of a tree tnmk. They resemble, too, the soap plaques 
seen in fseces, and it is possible that they are indeed calcium soaps formed as an intermediate 
stage in the process of calcification. This suggestion is supported by the fact that in a few 
of them appear granules or streaks staining darkly with htematoxylin and representing 
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probably early foci of calcification. The smallest of these bodies appear immediately beneath 
the tubular basement membrane. Most of them occupy spaces in the newly formed fibrous 
tissue and are often surrounded by chronic inflammatory cells. They are insoluble in water 
and in the common fat solvents, and they are not doubly refiactile. 



Fig. 391. — Alicrophotograph of a s mall coUecdoa of the mtentftial and intralyrnphatic rounded 
bodies, uhich may be calaum-soap plaques. (/ 60.) 

DISCUSSION 

The term renal rickets appears to have been first employed by Barber,^ who 
published a description of ten cases in 1920, but there is no doubt that the 
association between stunted or deformed growth and chronic renal disease had been 
recognized long before this. Thus Lucas/ as long ago as 1883, reported a number 
of cases of rickets associated with albuminuria in late childhood, and used the term 
‘ rickets of adolescence ’ to describe them. The credit of defining the condition 
more clearly as a clinical entity probably belongs to Fletcher.® Parsons^ Teall®, 
and Brockman-^ have added valuable contributions dealing with clim'cal and radio- 
graphic features, while theories on pathogenesis have been elaborated by Parsons' 
and Mitchell,® and more recently by Shelling and Remsen^® and by Chown.^^ 

CUNICAL RESUME 

A brief outline of the more usual clinical features may not be out of place at 
this stage. Although generally regarded as a disease first manifesting itself in late 
childhood, it is probably significant that a number of the patients have been reported 
as being imusuaUy small at birth. The earliest symptoms usually occur about 
the age of seven, and consist of pohauia and polydipsia assodated with a retardation 
of growth. The charaaeristic bony changes superv’ene in later childhood or may 
be delayed until after puberU’, and it is on their account that the child is usually 
first brought under observation. There may be attacks of renal pain, especially 
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in those cases associated with secondary pyelonephritis or calculus, but these are 
by no means common features. The renal lesions, although invariably extensive 
at post-mortem examination, are, as a general rule, remarkably silent in their course. 

The rapid development of genu valgum between the ages of ten and fifteen years 
is a rather frequent incident, and, occurring in a stunted child with a history of 
thirst and polyuria, should always suggest the possibility, or even the probability, 
of renal rickets. Thickening of bony extremities may be present, and subsequently, 
with increasing softening of the metaphyses, extreme degrees of distortion and 
deformity may be produced. Displacement of epiphyses is not uncommon, and 
an abnormal liability to fractures has been reported in several instances. 

The majority of cases show little, if any, mental defect, but delayed sex develop- 
ment is common. The skin has a characteristic sallow or earthy tinge, the hair is 
sparse and dry, and a hypochromic anaemia is the rule. It is noteworthy that 
cardiac hypertrophy and vascular hypertension are quite exceptional in this disease, 
notwithstanding the fact that palpable thickening of peripheral vessels is frequently 
found. Ophthalmoscopic examination is negative in all except the rare cases 
showing hypertension. 

The urine is copious and of persistently low specific gravity. The kidneys 
are incapable of excreting a concentrated urine. Some degree of albuminuria and 
cast formation is found in practically all cases. It may be associated in infected 
cases with pus ceUs and organisms. Renal function tests usually demonstrate 
gross inadequacy, and most cases terminate in urtemia. 

BLOOD CHEMISTRY 

The essential changes comprise azotaemia, lipsemia, and hyperphosphatsemia, 
usually, but not always, associated with a low calcium figure. There is in addition 
a lowered alkali reserve, or even, in some cases, an tmcompensated acidosis. The 
blood-phosphatases are increased. The nitrogen retention may reach an extreme 
degree, a blood-urea or N.P.N. of over 200 mg. per 100 c.c. being quite a common 
finding. 

An amazing feature of this disease is the feeling of comparative well-being 
which may coexist with such ominously high figures. It is difficult to realize that 
these patients live constantly beneath the shadow of uraemia, a catastrophe which 
is liable to supervene with dramatic suddenness, particularly after surgical inter- 
vention. In this connection it may not be inapposite to remark that the wise 
surgeon will set himself steadfastly against any such procedures, however loudly 
the deformed bones may seem to cry out for osteotomy. 

RADIOGRAPHIC APPEARANCES 

From a purely radiographic standpoint two quite distinct types of bone change 
are now recognized : — 

Type A . — In this type the shafts of the long bones retain a reasonably normal 
density, but more or less florid rachitic changes are seen at the extremities differing 
in no material detail from those seen in ordinary rickets. There is no bending of 
the shafts, but simple displacement of epiphyses is liable to occur at the softened 
junctions in situations where they are normally^ subject to sheering stresses, such as 
the head of the femur. 
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Parsons' and Teall® state that it is possible for healing to take place so long as 
X-ray appearances conform purely to this type, but that healing never occurs in 
Type B. 

Type B . — The appearances in this type are unique and quite unhke the picture 
associated with ordinaiy^ rickets. The bones show a general osteoporosis with 
loss of distinction between cortex and medulla. The cupped metaphysis is both 
broader and deeper than normal, and shows a ground-glass, wooUy, or moth-eaten 
appearance with varying degrees of stippling. An appearance of subperiosteal 
erosion may extend for short distances along the diaphysis. Even the flat bones 
do not escape, and the vault of the skull shows considerable thickening. The 
osteoporosis here presents a peculiar honeycombed and stippled appearance remin- 
iscent of the acute stage of Pager’s disease or of certain cases of multiple osteitis 
fibrosa. These skeletal changes imply very severe metabolic disturbances, and Teall, 
who found them present in seven out of his ten cases, regards them as radiographically 
diagnostic of renal rickets. All the more severe deformities are found in association 
with this tj'pe, which for this reason has been simpl}^ termed the ‘ bending ’ type. 
It must be emphasized, however, that it is not so much a bending of the shaft as 
a coUapse of the softened metaphysis which gives rise to the really gross deformities. 
As Te^ puts it, the metaphysis ‘ collapses sideways ’, so that the epiphysis may be 
rotated through 45° or even 90° in a very short rime. Secondary epiphysial dis- 
placement then occurs very readily, and may add considerably to the deformity. 

In our opinion the peculiar radiographic featiues of Type B are probably to 
be correlated with pararii}Toid overactivity. It is now known that parathyroid 
enlargement is found in many of the advanced cases of the disease, and the resem- 
blance to the skeletal changes produced by accepted hyperparathyroidism is too 
striking to be ignored. The significance of this will be developed in the later 
discussions on etiolog}’. 

The case here reported quite evidently conforms radiographically to Type B 
(Figs. 377-380), and reference has already been made to a considerable enlargement 
of the parathyroids discovered at autopsy. 

RE\’IEW OF PATHOLOGICAL FEATURES 

The pathological features of reponed cases fall conveniently into three main 
diwsions, \tz., skeletal changes, endocrine abnormalities, and minary tract lesions. 
Occasionally lesions occur in o±er systems, and some of these appear important 
in particular cases, but in the discussion which follows only the main lesions in these 
three systems will be considered. 

Skeletal Changes, — ^The naked-eye and radiological appearances of the bones 
in the great majorit}' of cases are sufficiently similar to those seen in rickets due to 
avitaminosis D to merit the name of renal rickets. In particular there is the marked 
enlargement of the epiphyses and the irregularity and broadening of the lines of 
ossification, and, as a rule, some degree of deformitj* of the long bones. The 
resemblance to ordinaiy rickets is, however, not borne out in all aspects of the bony 
change ; in particular, the microscopical picture of the epiphysial line shows distinctly 
that the primaiy osseous and cartilaginous nature of the defective growth in rickets 
is here replaced by changes which appear to be secondary merely to excessive 
calcium resorption. While, as in infantile rickets, the line of ossification is irregular 
and twisted, and the junctional cartilage cells devoid of columnar arrangement. 
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there is here an absence of the usual rachitic proliferative changes in the cartilage 
cells. Also the bony trabecula present have httle or no covering layers of osteoid 
and the inter-trabecular spaces are filled with fibro-fatty tissue which may even 
extend into the spaces which should be occupied by marrow. 

SheUing and Remsen,^® Salvesen,i^ and others draw attention to the fact that 
the histological pictures of infantile rickets and osteomalacia on the one hand, and 
of hyperparathyroidism on the other, though usually quite distinct, ma y at times 
resemble each other to such an extent as to be indistinguishable. The microscopical 
picture seen in renal rickets is thus of little real value in solving the problem 
of its etiology, inasmuch as it indicates only that calcium depletion of the skeleton 
is the essential basis of the changes seen at the lines of ossification, without 
impheating exclusively either endocrine dysfunction or other disturbances of 
ossification. 

The thickening of the skuU seen in most cases is the result of soft and vascular 
overgrowth of cancellous bony spicules and of intertrabecular fibrous tissue, with 
loss of differentiation between the diploe and the outer and inner tables. 

The Endociines. — In general it may be said that the thyroid, adrenals, and 
pancreas show no evidence of abnormahties in these cases, and that the changes 
in the gonads have not been regarded as primary. The thymus in Shelling and 
Remsen’s^® case, as in ours, showed difiuse calcification of the Hassall’s corpuscles 
and general atrophic changes ; but among the reported cases it has never been 
considered to play anything more than a passive role. Of tlie remaining endocrines 
the parathyroids are so frequently involved as to be regarded by many as being 
as important as the kidneys themselves. The changes observed are simple hyper- 
plasia of aU the glands, or, less frequently, adenomatous enlargement of one or 
perhaps two of the glands. The histological appearances seen in these hyperplastic 
glands show no variations from the normal. The proportion of principal and 
oxyphil cellular elements appears imchanged, and the arrangements of the cells also 
show no abnormahties. 

The pituitary gland has in a few cases been stated to show some minor abnor- 
mahty of its anterior or posterior portions, but until quite recently it had never been 
seriously considered as causative of the condition. Chown^^’ has, however, put 
forward the theory that renal rickets is primarily the result of pituitary dysfunction. 
The impheations of this hypothesis will be considered at a later stage. Meanwhile 
it may be stated that most of the pituitaries examined have shown httle or no 
pathological change detectable by the means at our disposal. 

The Kidneys. — ^As renal deficiency is the generahy accepted basis of the disease 
entity under consideration, the picture presented is always one of some form of 
advanced renal destruction. In the majority of cases the kidneys are fotmd to be 
smah, contracted, and scarred, and histologicahy present the diffuse sclerosis and 
glomerular obhteration commonly found in cases terminating in urtemia. In a 
certain number of cases acute infective lesions in the form of a pyelonephritis may 
be superimposed, rendering difficult a proper appreciation of the pre-existent 
chronic renal changes. Occasionahy the form of renal change is nephrotic in type, 
as in the case of Kass and Huenekens.^^ Even though in this case death did not 
result from renal failure the claim to the diagnosis of renal rickets seems weU estab- 
hshed, and it provides one of tire aspects of this chnical entity which does not readily 
fit into the chemical theory of pathogenesis propounded by Mitchell.® 
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The observations of Ellis and Evans- and of others indicate that in certain 
cases the renal destruction is consequent upon some abnormality of the lower 
urinary traa of a congenital nature resulting in lesions such as hydronephrosis or 
dilatation of the ureters. In a small number of cases the renal lesion found has 
been congenital cystic kidney. 

The microscopical structure seen in the kidneys in the different cases of renal 
rickets varies as would be expected from the great differences noted in the naked-eye 
appearances of the kidneys. Essentially progressive and advancing glomerular 
destruction is the only feature of note in all cases that have run their frill course. 
As a general rule the arterial changes found appear to be secondar}' in type, and 
this is in keeping with the rarity of observed hypertension during life. An important 
feature observed in some cases is the evidence of calcuria provided by the presence 
of foci of interstitial and occasionallj' of intra-tubular calcification. Rarely calculi 
are found. As is to be expected, these cases usually coincide with those in which 
there is also parathyroid hj^perplasia. 

ETIOLOGy AND PATHOGENESIS 

It has been found an extremely difficult problem to correlate the varied clinical 
and pathological features with any single etiological factor. One constant finding 
alone emerges from an examination of the accepted cases, viz., a pronounced degree 
of renal damage and deficiency in all advanced stages and in all post-mortem 
examinations. In a high proportion of cases this damage is effected by what 
Barber describes as “ an insidious chronic interstitial nephritis of obscure etiologt' ”. 
In a search for the cause of this obscure form of chronic nephritis specific infections 
such as syphilis and tuberculosis may be excluded at the outset, as also can be the 
acute infections of childhood, no one of which occurs with sufficient frequency to 
warrant its being singled out as possessing causative significance. It is also improb- 
able that any of the ordinaiy' forms of difimse or focal chronic nephritis are constantly 
concerned, for in the great majority of these cases there is neither an antecedent 
history of acute nephritis nor any clinical or post-mortem evidence of hj’pertension 
or cardiac h3T3ertrophy. The histological pictme presented by the kidneys provides 
still further evidence that the process is an unusual one. Advanced glomerular 
destruction and gross tubular dilatation supplj' the usual evidences of renal failure, 
but the occasional indications of antecedent acute or subacute toxic nephritis, as 
provided by thickened and adherent tufts or by crescents in Bowman’s capsules, 
are completely absent, as are also an}' evidences of a causative h}'pertensive arterio- 
sclerosis. The only findings indicative of the possible cause of the renal destruction 
are suggestive of a true chronic interstitial inflammation such as is provided by 
chronic pyelonephritis. Similar progressive inflammation and fibrosis may con- 
ceivably be caused by the presence of any widely diffused chemical or physical 
irritant in the renal connective tissue. In the case here reported the densely fibrotic 
kidneys on section showed such a diffuse interstitial irritant in the form of minute 
calcific deposits. Such calcium deposition has been described in other cases, and 
attention has been drawn to the fact that analogous changes may occur in primary 
h}’perparathvToidism. Aluch controversy rages over the possibility of some such 
purely endocrine causation of the observed renal lesion, and at this stage it may be 
advantageous to consider the two rival theories of the pathogenesis of renal rickets 
which at present hold the field. For the want of better names they may be called 
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the ‘ renal ’ and the ‘ endocrine ’ theories of orighij and the arguments which have 
been marshalled in support of each may now be considered. 

The Renal Theory. — The renal theory of origin, briefly expressed 
states that as the result of chronic renal disease in childhood there develops 
a condition of rickets with the attendant skeletal changes and deformities, and 
usually also with some degree of dwarfism and possibly infan tilis m. That renal 
deficiency usually terminating in urtemia is a more or less constant feature of the 
chnical syndrome has already been stressed, and it remains therefore to explain 
the manner in which the renal damage is believed to produce the skeletal changes. 
There are several modifications of the basic theory, but they all start with the 
inability of a damaged kidney to effect an adequate excretion of phosphates. The 
immediate result of this is a tendency to a raised phosphate level in the blood. 
The serum values of calcium and phosphorus are more or less complementary, and 
Parsons,'^ to whom the earlier conceptions of this theory are due, pointed out that 
by reason of the raised value of blood-phosphates a relative if not an actual deficiency 
of blood-calcium resulted. This relative calcium deficiency interferes with the 
deposition of bone, and results in an endogenous form of rickets. 

Mitchell,® starting with the same premises, has considerably modified these 
views, and produced a theory which is the one generally accepted by the protagonists 
of the ‘ renal ’ hypothesis. According to his views, the fact that the unexcreted 
phosphates do not bank up progressively in the blood is explained by the fact that 
an alternative route of excretion is provided by the bowel. MitcheU believes that 
in the gut the excreted phosphorus may reach such concentrations as seriously to 
interfere with the absorption of the food calcium. Experimental evidence has been 
adduced in support of this theory. Thus rickets is readily produced in rats by 
a diet containing either high-calcium and low-phosphorus, or low-calcium and 
high-phosphorus, contents. It would appear that an excess of either one interferes 
tvith the absorption of the other. Similarly Orr, Holt, Wilkins, and Boone^® have 
shown that in human infants excessive intake of either calcium or phosphorus 
interferes with the absorption of that element which happens to be in the lower 
concentration. Mitchell suggests that the excess phosphorus accmnulating in the 
intestine by excretion acts in an identical way, fixes the food calcium as an insoluble 
calcium phosphate, and so leads to a true calcium deficiency rickets. 

Theoretically such a calcium deficiency would appear to call for intensive 
administration of calcium by mouth in order to counteract any such discrepancy 
between calciiun and phosphorus concentrations. In this connection it is of interest 
to note that Salvesen^^ claims to have benefited one of his cases materially by giving 
large doses of calcium lactate by mouth. The failure of ultra-violet light and of 
vitamin D concentrates to cure renal rickets also finds an explanation on Mitchell’s 
theory, for as the calcium is already fixed no amotmt of vitamin will enable it to be 
absorbed. 

These arguments afford a reasonable explanation of the bone lesions so long 
as a hypocalctemia is present; but, as has already been noted, cases showing 
a normal or raised serum calcium are by no means rare. Figures as high as 15 or 
16 mg. per cent have been obtained on repeated estimation in imdeniable cases, 
and it is to be presumed that such hypercalcsemia is related to an increased activity 
if not to an actual hyperplasia of the parathyroid glands, particularly so as among 
the most recently investigated cases an increasing proportion of Aem do show 
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enlargement of some or all of the parathjToid glands. This ht’perparathyroidism 
must be explained, and several suggestions have been put forward in this connection. 
One of the earhest of these presumes that a mobilization of calcium from the 
bones under the influence of the parathyroids is a necessary expedient to prevent 
the onset of tetany ; but it is probable that this is not the whole truth. For one 
thing tetany is strangely uncommon in renal rickets, despite a calcium figure which 
sometimes falls as low as 4 mg. per cent. Actually a defence against tetany already 
exists in the form of an increased acidity of the blood. It is now recognized that 
calcium exists in the blood in two main forms, ‘ free ’ and ‘ bound ’, the latter being 
in loose combination with the plasma proteins. The ionization of the ‘ free ’ 
calcium depends on the pH of the plasma ; the more this is lowered to the acid side, 
the greater the number of free calcium ions. The incidence of tetany appears to 
correspond rather closely with the reduction in the amount of ionized calcium 
present. In this connection it is interesting to note that by a method of ultra- 
filtration through collodion sacs, Pincus, Peterson, and Kramer^® have shown that 
in chronic renal disease, although the total calcium in the blood may be much reduced, 
the reduction occurs mainly at the expense of the bound calcium, the free form being 
very little lowered. It may be presumed that a similar relationship between free 
and bound calcium occurs in renal rickets, and, as in addition the pH value of the 
blood often reveals an uncompensated acidosis, the comparative rarity of tetany, 
even when the total calcium is low, is easier to understand. On the other hand, 
the necessity for parath3Toid hj’perplasia becomes correspondingly more difficult 
to explain, especially when it is of sufficient degree to raise the calcium level to the 
high figures occasionally found. Actually it seems probable that too much attention 
has been focused on the blood-calcium, and that a more reasonable explanation 
is to be found in the h3’perphosphat2mia. Admittedly h3’perparathyroidism tends 
to correct a low calcium, but it also tends to correct a hi^ phosphate level, and, 
as we have already shown, it is this retention of phosphorus which is mainiy 
responsible for the metabohc embarrassment. Ellsworth and Howard^’ and also 
Shellingi® have shown that administration of parathyroid principle causes mobilization 
and increased excretion of phosphate in man and animals, and it is probabty to 
this end that the parath3Toids undergo hypertroph3'. On this view the hypercal- 
ctemia is to be regarded as an almost accidental accompaniment, although admittedly 
unfortunate in the serious effect on skeletal stability with which it is associated. 

Before leaving the renal theoiy it is to be noted that there are certain features 
of the S3’ndrome of renal rickets which do not find a readil3' acceptable explanation 
on the basis of its arguments. It is pointed out b3' the opponents that the dwarfism, 
uith or without infantihsm, which is usuall}' present, cannot easil3’ be accounted for 
b3' chronic renal disease, particularty as these features are usually manifested in 
renal rickets long before the renal condition has progressed to the advanced stage 
at which the3’ are likety to appear. On the other hand, these same features are very 
readily explicable on the basis of a primaril}' endocrine disturbance. 

The Endocrine Theory. — The endocrine theory presumes a p rimsTy 
over-activity of the parath3Toid glands, with or without an over-riding pituitary 
d3*sfunction. The former is sufficient to account for the skeletal demineralization 
and the deformities, but the dwarfism and infantilism are more obviously the effects 
of the pituitar3-. If it be admitted that the parathsToids are under pituitar}’ control 
the problem is further simplified, for the whole of the mischief is ffien attributable 
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to the misdirected energies of this arch-dictator of the endocrines. The renal 
changes according to this theory are of a secondary nature. It is assumed that 
as a result of the hyperparathyroidic hypercalcsemia the kidneys wUl excrete calcium 
in excess. That calcuria does supervene in cases of hyperparathyroidism is proved, 
and it is suggested that in the process of calcium excretion some of the calcium 
reabsorbed from the tubules will accumulate in the peritubular lymphatics and tissue 
spaces, and there set up chronic simple irritative inflammation. This form of true 
interstitial chronic nephritis can be seen around calcific deposits in cases of osteitis 
fibrosa, and in many cases of renal rickets, including our own, a similar condition 
has been observed. That this interstitial inflanunation can go on to destruction of 
the renal parenchyma seems undoubted, and thus the renal deficiency is fully 
accounted for as a secondary result of hyperparathyroidism. 

Enlarged parathyroid glands have been reported in many of the recently 
recorded cases. Thus Shelling and Remsen reported hyperplastic enlargement of 
all four glands in their case, and they actually demonstrated, using Hamilton’s^® 
test, an increased content of parathormone in the patient’s blood. Other cases, in 
addition to our own, have been reported by Smyth and Goldman,^® Langmead 
and Orr,^^ and by Pappenheimer and Wilens.-® That the calcific renal deposits 
found in these cases can account for the renal sclerosis usually present at post- 
mortem is suggested by some experimental observations. From the work of 
Albright^^ and others it is evident that extreme degrees of damage to the kidneys 
may result from the prolonged action of excessive parathyroid principle. In the 
experimental animal it is even possible by the administration of large doses 
of parathormone to cause complete anuria and death from renal failure in a 
few days. 

Some of the arguments brought against this theory merit discussion. It is 
main tained that hyperparathyroidic skeletal demineralization produces a difierent 
radiographic picture from that of renal rickets. This is true of Type A renal rickets, 
but in the commoner Type B the pictures are often indistinguishable. In this 
connection it is noteworthy that reported cases of osteitis fibrosa in childhood are 
extremely rare. We would suggest that this may result from the fact that the 
skeletal deformities which develop in the growing bones resemble rachitic lesions 
so strongly that cUnical attention is apt to be directed away from the real etiology 
of the condition, and that in fact these cases have been diagnosed as renal rickets. 
Another criticism levelled against the endocrine theory is that in large numbers of 
the reported cases there is no mention of parathyroid enlargement and/or calcific 
deposits in the kidney. That this is true of the great majority of the earlier reported 
cases is conceded ; but examination of recent reports shows that these features 
appear in a large proportion of the cases in which search was made for them. The 
absence of renal calcific deposits may actually have tittle significance, as by the 
time the kidneys are examined they represent merely the bmrnt-out hulks in which 
a search for the cause of the fire which destroyed them can have tittle reasonable 
hope of success. That the renal calcific deposits are not present in much larger 
amounts is almost certainly due to the fact that the process of inflammation set up 
by them inevitably results in their partial or total removal. 

A more serious objection to the endocrine theory is provided by the group of 
cases, already referred to, in which the renal damage is associated with congenital 
abnormalities of the urinary tract. Ellis and Evans,- describing twenty cases of 
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renal rickets, report the presence in fourteen of them of ureteric dilatations -which 
are believed to be idiopathic and probably the result of a type of congenital neuro- 
muscular imbalance at the ureteric orifices allied to the achalasias. Mitchell, in his 
large survey of cases, refers to a group of nine or ten in which renal damage was 
the result of congenital cystic kidneys. In other cases there have been other 
congenital lesions such as horseshoe kidney, ureteric stenosis, solitary kidney, etc. 
Such a high incidence of cases of these types does not accord readily with the 
endocrine theory, particularly when the congenital lesion is obviously sufBdent in 
itself to account for the rend damage present. It may, however, be pointed out 
that, to those who accept the pituitary dysfunction theory wholeheartedly, sudi 
features as congenitd abnormalities of the urinary traa find a rationd explanation 
in an assumed disturbance in the adjacent diencephalic ganglia which are believed 
to control the development of the rend system. 

Conclusions. — Such, then, are the two main theories and the arguments for 
and against each. It will be noted that each hypothesis is capable, with a little 
stretching, of accounting for most, if not aU, of the features of rend rickets, and it 
behoves us to declare ourselves in favour of one or other of the two conflicting 
theories. Before attempting this it is essentid that we define the syndrome of 
rend rickets. If we accept the definition of Shelling and Remsen, viz., “ rickets 
resulting from chronic rend disease”, then obviously there is no argument as to 
which of the two theories is to be accepted. In fairness to these authors it should 
be pointed out that their definition, which so finally excludes any discussion as to 
the etiologicd nature of the disease, was made in the full acceptance of Mitchell’s 
theory, and for the purpose of excluding cases of diverse types which had at one 
stage or another been included imder the heading of rend rickets. 

In our opinion the only possible definition of rend rickets at the present stage 
of our knowledge is one which makes no mention of etiology, but merely expresses 
the relatioaship of the principd features, e.g., “ a disease of childhood characterized 
by skeletd demineralization with resultant deformities, and assodated with chronic 
rend disease which in uncomplicated cases terminates in uremia ”. The acceptance 
of such a definition inevitably admits under the banner of rend rickets many cases 
which protagonists of the purely rend theory of origin would exclude, and rdses 
the question whether the cases falling under this title do not perhaps bdong to two, 
or even more, distinct disease entities. It must be dearly appredated that the 
diagnosis of rend rickets is not made until both skeletd and advanced rend changes 
are present. It appears to us probable that the cluucd condition diagnosable as 
rend rickets may be, not a disease entity of itself, but a syndrome common to either 
of nvo separate and distinct diseases in their late stages. Our discussion of the 
two theories of etiologj’ of this sj-ndrome has thus been directed towards explaining 
the pathogenesis of the two separate diseases, each capable of evolving a late phase 
which has been designated ‘ rend rickets ’. The retention of the name ‘ rend rickets ’ 
for this s^Tidrome is in our opinion desirable, as not onl}' is the condition a distinc- 
tive one, but the alternatives of classifying all our accepted cases as merely ‘late 
sequela: ’ of hyperparathtToidism on the one hand, or of rend deficiency on the 
other, is not attractive. Justifiable diagnoses of rend rickets will therefore continue 
to be made, and dthough in many there will be little or no indication as to the parent 
condition from which they arose, there are nevertheless certain diagnostic ‘ pointers ’ 
which may be of assistance. 
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At one extreme there is that group in which the primary disorder is endocrine. 
For our purpose it matters little whether we assign the major role to the parathyroids 
or to the pituitary. The skeletal changes are in any case to be regarded as the 
immediate result of a parathyroid overactivity, the effect on the sensitive growing 
metaphyses being especially severe, and producing a condition which in children 
may be indistinguisable from rickets. The hypercalcsemia which results from the 
extensive demineralization of the bones causes in its turn a progressive nephro- 
sclerosis, terminating ultimately in renal failure. CHnically some degree of demon- 
strable bony change precedes the evidences of renal disease, so that any marked 
degrees of nitrogenous and phosphatic retention are late features. Collateral 
evidences of pituitary or diencephalic disturbances may be present, and in conjunc- 
tion with the antecedent history may assist in the differentiation from the p rimar ily 
renal group. 

At the other extreme we have those cases arising as a result of congenital or 
other disturbances in the anatomy or physiology of the renal tract. Here the skeletal 
changes are secondary to the renal disease, and are to be regarded as the result of 
calcium deprivation, probably for the reasons suggested by Mitchell. Evidences of 
renal impairment appear early, and are associated with definite nitrogenous retention 
and with hyperphosphataemia, while the blood-calcium remains low. When the 
metaboUc disturbances reach a critical level, secondary parathyroid hyperplasia is 
evoked, and with the advent of this parathyroid overactivity the skeletd manifesta- 
tions begin to alter. A progressive decalcification causes a general softening of 
the bones, and precipitates the characteristic metaphysial collapse which we know to 
play so important a part in producing many of the more grotesque deformities. 
Radiographically the picture which previously conformed to that of Type A renal 
rickets now takes on an unmistakable parathyroid imprint, and gives rise to the 
appearances recognized as Type B. Simultaneously there is a rise in the blood- 
calcium above normal levels, and secondary calcific deposits may form in the 
kidneys, blood-vessels, and elsewhere. From this point the onset of terminal 
renal failure is only a question of time. If it is known that albtuninuria, cylin- 
druria, or other evidences of renal trouble preceded clinical or X-ray signs of bone 
disease, and are associated with relatively low serum calcium and high phosphorus 
figures, the impUcations are that the case belongs to the renal group. Confirmatory 
evidence to the same effect wiU also be afforded if it is possible to demonstrate 
bilateral dilatation of the urinary tract or other congenital renal abnormahties by 
means of excretory urography. 

It will be evident that with the appearance of severe renal damage in the first 
group and of secondary parathyroid hyperplasia in the second, a zone of overlap 
between two etiologicaUy distina diseases has been reached. It is here that the 
two pathways converge, and it is here also that the diagnosis of renal rickets is most 
frequently made. In many cases it will be extremely difficult to retrace with any 
certainty the steps by which this common ground has been reached. Such a diffi- 
culty confronted us in the case recorded in this paper. The hypercalcEemia and 
radiographic features pointed to hyperparathyroidism. At the same time there 
was such a degree of renal impairment that uraemia could not be long delayed. 
Little assistance was afforded by the history or by other clinical features, with the 
possible exception of the unusually long-standing polyuria and the fact that the 
dwarfism appeared to date from birth. These facts may be adduced as evidence 
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in favour of some form of pituitary or diencephalic disturbance, and the absence 
of any congenital renal lesion in the post-mortem findings (with due regard to their 
limitations) may be presumed to lend further support to this view. With these 
reservations we therefore conclude that our case should properly be assigned to 
the ‘ endocrine ’ category. 


SUAIALUIY 

A case of renal rickets is described, with illustrations. The literature dealing 
with this condition is reviewed, and the clinical, biochemical, radiographical, and 
pathological features are summarized. 

The ‘ renal ’ and the ‘ endocrine ’ theories of origin of the condition are critically 
discussed. The concept of renal rickets as a syndrome representing the common 
ground of overlap of hyperparathyroidism on the one hand, and of chronic renal 
damage on the other, is expoimded and suggested as the most satisfactory in the 
present state of our knowledge. 

We have much pleasure in acknowledging oim indebtedness to Air. E. W. Hey 
Groves, tmder whose care this case was admitted. We also have to thank the Medical 
Officer of Health for Bristol, Dr. R. H. Parry, and the Medical Superintendent 
of Southmead Hospital, Dr. P. Phillips, for permitting us to have access to the 
City Hospital records. To the latter, and also to Professor Bruce Perry, our thanks 
are due for their assistance in obtaining the post-mortem material, and for valuable 
suggestions. Finally we should like to thank Dr. Doris Stone and the University 
Department of Preventive Medicine for the biochemical investigations, and Miss 
D. Pillers for the coloured drawings and for her disinterested co-operation which 
enabled us to secure permission for the autopsy. 
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INTRODUCTION 

The term ‘ cholesterosis ’ of the gall-bladder designates an interesting and fairly 
common condition in which the mucous membrane is infiltrated with a mixture 
of cholesterol esters and neutral fat. This lipoid material is distributed in a patchy 
fashion, forming bright yellow flecks of variable size, sometimes slender and 
scanty, sometimes distending each mucosal fold so that the gall-bladder seems to 
be lined with a thick, soft, golden, waxy fabric. The strands of this fabric run 
longitudinally, and terminate a short distance from the neck of the gall-bladder. 
Occasionally cholesterol polyps of mulberry form are present, and in some gall- 
bladders such are the sole site of gross lipoid deposit. The subserous coat con- 
tains an unusual amount of ordinary fat (see Fig. 403), and this fact may encourage 
the surgeon to essay a diagnosis of cholesterosis before the gall-bladder is opened. 
An excess of fat, however, frequently occurs in this site apart from cholesterosis. 
Gall-stones are found in about a third of aU cases and are almost invariably of 
cholesterol-rich types. (Figs. 392, 393.) 

The lipoid infiltration is finely dispersed within cells, both of the lining 
epithehum and of the supporting connective tissue, forming a sort of emulsion in 
the cytoplasm and producing a characteristic foamy microscopic picture. In the 
epithelium the lipoid may consist merely of a few globules in the basal parts of 
the cells, or, in extreme cases, the cytoplasm may be distended with droplets of 
varying sizes. The globules tend to be arranged in rows perpendicular to the 
free surface of the cells, and to be graduated so that the largest are next to the 
basement membrane (Policard, 1914). In the stroma the lipoid is contained in 
macrophages, which aggregate especially in the swollen tips of the plicee. These 
aggregations may assume such proportions as to form the polypoidal masses men- 
tioned above. 

The story of cholesterosis is of recent growth, and the first reference to a 
condition of this natmre was in 1857, when Virchow described a type of fatty 
infiltration of the mucosa of the gall-bladder, although he regarded the deposit 
as neutral fat excreted by the liver and reabsorbed by the gall-bladder. Aschoff 
(1906) observed the occurrence of cholesterol in the epithelium of the gaU-bladder. 
Attention was directed afresh by Moynihan (1909) to yeUow stippling of the mucosa, 
and it assumed a new importance owing to his terming it “ a condition of the gall- 
bladder requiring cholecystectomy ”. Thereafter cholesterosis attracted the atten- 
tion of surgeons and pathologists who previously had overlooked the condition, 
or who, like Virchow and Aschoff, had not regarded it as abnormal. Moynihan 
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was misled, however, regarding the nature of the lesion, for he believed the yellow 
flecks to be due to bile-staining of the submucous fibrous tissue as a result of 
desquamation of the epithehum from the tips of the pHcs. This error was 
repeated by MacCarty (1910), who coined for one type of the condition the now 
tvidely used name ‘ strawberry gall-bladder This attractive metaphor is apposite 


onl}' to strawberries not fully ripe, but 
it is so picturesque that it has been 
translated into many languages. It has 
led numerous writers to suppose mis- 
takenly that in cholesterosis the general 
background of the mucous membrane is 
dark red, and thence to make the 



Fig 392 — Cholesterosis of the gall-bladder The 
plies of the mucosa arc nchl> infiltrated with m>elm 
fat, disposed as tortuous bnghilt -shining columns, in a 
general longitudinal direction. {Natura’ size ) 



specious deduction that cholesterosis is 
in essence a tj'pe of inflammation. 

Laroche and Flandin (1912) noted the 
association of cholesterosis with chole- 
lithiasis. Lichwitz (1914) went further 
and held cholesterosis to be an important 
contributing cause of cholelithiasis, for 
he believed that hpoid poljqji, shed into 
the lumen, protide nuclei for gall-stone formation. This theor}' has received the 
support of many later writers (e.g., Gosset, Bertrand, and Loeuy, 1928). 

From the histological appearances of the gall-bladder epithelium Policard 
(1914) deduced that cholesterosis is due to resorption of cholesterol from the bile. 


Fig 393 — Cholesterosis of the gall-bladder uith 
cholcstcrol-nch stones The Iipoid mfiltrauon of the 
mucosa is abundant and charaaenstic. In this case 
the stones v\ere recovered from the common bile-duct, 
having escaped dou-n the wide cj-stic duct. The largest 
stone IS a ' cholesterol solitaire *, the smaller ones are 
of raulberrv r>'pe. Kote the pigment centre of the split 
mulberry stone 
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Boyd (1922 and 1923) showed that in cholesterosis the dried mucosa of the gall- 
bladder may contain as much as 60 per cent by weight of lipoid as against o-6 per 
cent in normal controls, thus proving the condition to be a true infiltration. He 
showed also that the fatty material in the lipoid gall-bladder consists of cholesterol 
esters, and he was able to demonstrate these in practically aU the tissues of the 
wall. Moreover, he found microscopic lipoid in about half of all gall-bladders 
examined. In the cholesterol gaU-bladder he invariably found low-grade inflam- 
matory changes, and concluded that these are the most important etiological factor, 
and Illingworth (1929), from an extensive pathological and clinical study, endorsed 
this view in the main, while pointing out that in some cases of cholesterosis 
evidence of inflammation is hard to find. Mentzer (1925) recorded some degree 
of cholesterosis of the gall-bladder in 37 per cent of all cases coming to autopsy 
at the Mayo Clinic. These figures and those of Boyd emphasize how extremely 
common is lipoid infiltration of the mucosa of the gall-bladder, but it is certain 
that in a large proportion of Mentzer’s cases the amount of lipoid was quite small. 
Despite these observations indicating the extremely high incidence of some degree 
of cholesterosis, it has generally been regarded as a definite type of cholecystitis. 
Corkery (1922) is practically alone among later writers in suggesting that chole- 
sterosis may not be a specific lesion but merely a random element in the protean 
manifestations of chronic cholecystitis. 

It is commonly believed that the lipoid material is derived from the bile, from 
which cholesterol is resorbed by the activity of the lining epithelium of the gall- 
bladder. Ehnan, Graham, and Taussig (1931 and 1932), on the other hand, 
maintain that the gall-bladder secretes cholesterol, and that cholesterosis results 
when this secretory mechanism is impeded by low-grade inflammatory processes. 

Despite much study and prolific writing many questions remain unanswered 
with regard to cholesterosis. Whence comes the lipoid — from the blood or from 
the bile ? Is cholesterosis a manifestation of infective cholecystitis ? Does it lead 
directly or indirectly to gall-stone formation ? Does it of itself produce symptoms ? 
It is the object of this paper to attempt to shed some additional light upon these 
problems, which will be discussed as indicated in the following synopsis: — 

1. The Source of the Lipoid in Cholesterosis. 

a. Experimental work on the cholesterol function of the gall-bladder. 

h. The bihary cholesterol in human cases. 

c. Resorption of substances other than cholesterol. 

d. Blood cholesterol in man and animals. 

e. Histological evidence regarding the cholesterol function of the gall-bladder. 

2. Experimental Production of Cholesterosis. 

3. Is Cholesterosis a Specific Form of Cholecystitis? 

4. Gall-stone Formation in Cholesterosis. 

5. Bacteriology of Cholesterosis. 

6 . Cholecystography in Cholesterosis. 

7. Clinical Considerations. 

I, THE SOURCE OF THE LIPOID IN CHOLESTEROSIS 

Cholesterosis of the gall-bladder is essentially a form of xanthoma, arising as 
a result of the storage of a local surfeit of lipoid. This lipoid may be derived 
either from the blood or from the bile. If the source is the blood, then some 
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explanation must be sought for the great frequency' of cholesterosis {see, e.g., 
Mentzer) : why should the gall-bladder act as a magnet, so to speak, for cholesterol ? 
Is the cholesterosis a manifestation of a cholesterol-excreting function normal to 
the gall-bladder? On the other hand, if the source be the bile, then the gall- 
bladder must be capable of resorbing cholesterol from the bde. In order, therefore, 
to clarify the question of the pathogenesis of cholesterosis it is necessarj' to solve 
the cognate question of the cholesterol function of the gall-bladder. There are 
three possibilities : the gall-bladder maj’- secrete cholesterol ; it may resorb it ; 
or it may pursue the middle path of indifference. The problem may be attacked 
(a) experimentally, (b) by study of human cases. 

a. Experimental Work upon the Cholesterol Function of the Gall- 
bladder. — ^Aschoff (loc. cit.), interested in cholesterol metabolism because of its 
bearing upon the formation of gall-stones, showed in a series of experiments on 
dogs that the gall-bladder mucosa frequently contains cholesterol esters histologic- 
ally demonstrable. If, however, the cystic duct had been ligated beforehand, these 
esters could not be demonstrated, and so he concluded that the lipoid in the 
epithelium of the gall-bladder mucosa had its origin in resorption from the bile. 
He was imable directly to prove resorption of cholesterol, although he showed the 
resorption of neutral fats. He suggested, therefore, that normally the gall-bladder 
must resorb the cholesterol esters from the bile, and split these, returning the 
cholesterol fraction to the lumen. Blaisdell and Chandler (1927), by means of 
a diet rich in lipoids, were able to produce gross deposits of cholesterol in the 
gall-bladders of all of 10 dogs and 4 of 15 rabbits. Since ligation of the cystic 
duct prevented the appearance of these deposits, they concluded that the latter 
were the result of resorption from the bile. Torinoumi’s (1923) experiments 
suggest that the normal gdl-bladder of the dog takes up cholesterol from the bile, 
but if the gall-bladder be the seat of inflammation, either as an accidental result 
of operative interference, or intentionally from the introduction of tjphoid bacilli, 
cholesterol wUl be poured out into the lumen, presumably with the exuded serum. 
Unfortunately these conclusions were based upon only three normal and two 
inflamed cases. Kusnetowsky’s (1923) experiments dealt mainly vrith the large 
ducts, but also with the gall-bladder. It was shown that these structures readily 
took up fat and cholesterol esters introduced into their lumina. Illin gworth (1929) 
demonstrated in the cat the disappearance of cholesterol from the lumen of the 
gall-bladder segregated by ligation of the cj'stic duct. He failed, however, to 
demonstrate it histologically in the wall of the gall-bladder, and suggested that in 
the gall-bladder, as probably also in the intestine, the cholesterol is taken up in 
a masked form which is not readily demonstrable with the polariscope. Loewy 
(1932) also concluded that the gall-bladder resorbs cholesterol. The most recent 
work on the cholesterol function of the gall-bladder is by Rousselot and Bauman 
(^935)- These workers appear to have demonstrated without much doubt that 
the gall-bladder is capable of taking up cholesterol from a watery solution with 
bile-salts, and converting it into cholesterol esters. 

Careful consideration must, however, be given to work published in recent 
years by Elman and Taussig (1931) and Elman and Graham (1932) suggesting that 
a function of the gall-bladder may be the excretion of cholesterol, i.e., directly the 
reverse of that mentioned above. Bile was subjected for varjing periods to the 
actitity of the mucosa of the gall-bladder which had been isolated by ligation of 
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the cystic duct. The amount of simple concentration that occurred was measured 
by comparing the concentration of bilirubin in specimens obtained by puncture at 
the beginning and at the end of the experiment. The concentration of cholesterol 
in each of these specimens was also determined. It was found that the cholesterol 
concentration increased more rapidly than the bilirubin concentration. Elman and 
Graham maintain that “ since in these experiments biUrubin is indifferent to 
secretion or resorption by the biliary mucosa, its measurement furnishes a con- 
venient gauge of changes in volume due to the action of the gall-bladder on the 
bile ”. If this premise be accepted, it is clear that increase of the cholesterol- 
bilirubin ratio indicates secretion of cholesterol, decrease of the ratio its resorption. 
The question, however, of the resorption or otherwise of bilirubin is one of the 
crucial questions upon which depends the correctness of the interpretation of these 
and many other experiments. It cannot be summarily dismissed in this fashion 
and it will be more fully discussed below. 

More convincing evidence that cholesterol may actually be added to the bile 
during its sojourn in the gall-bladder is furnished by certain further experiments 
of Ehnan and Graham. The arrangement of the hepatic lobes and ducts in the 
dog renders it possible by appropriate ligations and cannulations to separate the 
biliary system into two districts, one of which (the central hepatic duct system) 
communicates with the gall-bladder. The bile from these nvo districts may then 
be collected separately, that from the central zone alone having been subjected 
to the activity of the gall-bladder mucosa. In the experiments under consideration 
the amount of hver tissue secreting into each duct system was determined approxi- 
mately. In the specimens from each district an estimation was made of the amount 
of cholesterol present per gramme of liver tissue. It was found that in the specimen 
which had been subjected to the action of the gall-bladder, this was about twice 
as great as in the specimen coming directly from the liver. The authors concluded 
that cholesterol had been added in the gall-bladder. 

These conclusions regarding the cholesterol function of the gall-bladder must, 
however, be scrutinized in the tight of certain errors which are likely to upset the 
accuracy of such experimental work on the biliary tract. These are ; (i) Bilirubin 
estimations are not a satisfactory control for cholesterol, since, as will be shown, 
bilirubin may be resorbed from the gall-bladder. (2) In experimental animals 
there frequently occur accessory bile-ducts, discharging directly into the gall- 
bladder, and through these cholesterol may be added to the contents of the latter 
despite ligation of the cystic duct. (3) As a result of trauma or inflammation, large 
amounts of cholesterol may be added to the contents of the gall-bladder by exuda- 
tion of blood-serum. 

The Inaccuracy of Bilirubin Estimations as an Index of Water-resorption Occurring 
in the Gall-bladder. — That the gaU-bladder may not always be ‘ indifferent ’ to 
bilirubin is shown by the fact that even in the experiments of Elman and Graham 
the total amount of bilirubin definitely decreased as the experiments proceeded, 
and at the end of fifteen days it had disappeared. The brtitiant work of Rous 
and McMaster (1921), which directed renewed general attention to the concentrat- 
ing activity of the gaU-bladder, also furnishes on re-analysis strong evidence of 
resorption of bUe-pigment. It was shown in a series of dogs that when the gaU- 
bladder is in communication with a system of ducts, from which discharge of bile 
is prevented by ligature, the gall-bladder and the ducts soon become fiUed with 
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dark bile thickened by addition of mucus. The highest concentrations of pigment 
were obtained, however, in experiments of quite brief duration, and in experiments 
lasting many days the amount of pigment in the ducts and also in the gall-bladder 
was considerably less. It may be argued that since the concentration effected by 
the gall-bladder is by a process of resorption of water and crystalloids which 
maintains the osmotic pressure of the gall-bladder bile equal to that of duct bile 
and also blood-plasma (Brand, 1902), the gall-bladder ceases to exercise an effective 
concentrating power as soon as the osmotic presstire of the less readily absorbed 
constituents of the contained bile approximates to that of the plasma. The fact, 
however, that the pigment content of the duct bile does not rapidly fall indicates 
that an important proportion of the concentrating activitj’ of the gall-bladder is 
continuing ; under these circumstances actual dii^ution in the pigment content 
of the gall-bladder surely strongly suggests resorption. Rous and McMaster note 
that disappearance of pigment may be masked for a time by conversion of bilirubin 
into the more deeply coloured bdiverdin. 

In certain of the experiments the biliary system of the dogs was separated by 
means of partitioning ligatures into a ceno^ area commtinicating with the gall- 
bladder, and a peripheral with the distal portion of the common bile-duct. So 
great was the concentration effected by the gall-bladder that, ha\ing to deal with 
only a fraction of the total bile secretion, it tended to collapse, and came to contain 
a small amount of dark viscid bile. This frequently contained less pigment than 
was to be expeaed from the area of liver drained by the central dua system, hut 
the total output of pigment remained constant. Rous and McMaster suggest a 
selective inhibition of secretion in the central area of the liver, but it seems equally 
reasonable to assume that pigment was resorbed by the gall-bladder and re-excreted 
by ±e liver. Especially so since Aschoff (1909) demonstrated histologically resorp- 
tion of bile-pigment by the epithehum of the gall-bladder. Further proof of 
resorption of bile-pigment by the gall-bladder is furnished by the absence of 
pigment from the contents of the hydropic gall-bladder encountered clinically. 
The gall-bladder becomes progressively distended with mucoid fluid and the 
pigment disappears. Graham has suggested that in some instances disappearance 
of bile-pigment from the gall-bladder may be the result of bacterial action, but 
in simple hydrops this may probably be excluded. 

It is well known, of comse, that in operative procedures upon the biliary* 
tract of dogs a comphcating infection is extremely diflacult to avoid, and Riegel, 
Johnston, and Ravdin (1932) have shown by quantitativ’e experiments that in the 
presence of infection 36 per cent of the bile-pigment may disappear from the gall- 
bladder in as short a time as two hours. 

In \tiew of all these facts, the conclusion is inevitable that, in animal experi- 
ments, repeated colorimetric estimations of bilirubin in the gall-bladder bile are 
quite unreliable as a standard whereby to judge the amount of concentration 
undergone by other substances in the bile. In other words, repeated calculations 
of the cholesterol-bilirubin ratio will not furnish accurate information as to whether 
cholesterol is being added to or taken up from the bile. If bilirubin is resorbed, 
then unless cholesterol be taken up at an equal or greater rate, the cholesterol- 
bilirubin ratio will inevitably rise. It is probable that the degree of water- 
resorption will be considerably underestimated ; if this be so, the results of such 
calculations ma}* fallaciously suggest that cholesterol has actually been added 
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to the contents of the gall-bladder. It is clear that the problem is capable of 
solution only by definitely quantitative experiments. 

Is it Possible for Cholesterol to be Added to the Contents of the Gall-bladder 
Independently of Secretory Activity on the Part of the Mucosa ? — Recent work of 
Andrews, Dostal, and Hrdina (1933) drew attention to the frequently ignored fact 
that the blood-plasma normally contains much more cholesterol than the hepatic 
or even the cystic bile. The figures vary, but the plasma cholesterol of the dog 
and of man is roughly 200 mg. per 100 c.c., while the gall-bladder bile normally 
contains 50-150 mg. per 100 c.c. Accordingly, in any experiments upon the 
cholesterol function of the normal gall-bladder, it is necessary to exclude the 
possibihty of the exudation of serum into the lumen. In only one of Elman’s 
experiments was the final concentration of cholesterol in the gaU-bladder (271 mg. 
per 100 c.c.) greater than the accepted normal value of the plasma cholesterol in 
the dog, and in the remainder it was much lower. Any increase of total cholesterol, 
if such there were, might be explained as due to out-pouring of serum as a result 
of the trauma of operation. The highest reading could have been attained as the 
result of serous exudation supplemented by a slight exercise of the concentrating 
function of the gall-bladder. 

Wilkie and Doubilet (1933) showed by experiments upon dogs that if the 
cystic duct be ligated, cholesterol may be added to the bile in the gall-bladder, or 
withdrawn from it, according as the concentration of cholesterol in the gall-bladder 
is less or greater than that in the blood-plasma. This implied in most cases a 
substantial addition of cholesterol to the gall-bladder bile. If, however, the 
cholesterol content of the gall-bladder bile had been artificially raised by direct 
addition of cholesterol to a value greater than the concentration in the plasma, 
then cholesterol was resorbed. In other words, in respect at least of its richness in 
cholesterol, the fluid in the gall-bladder came to resemble more closely the blood- 
plasma, the gall-bladder wall behaving as a membrane permeable to cholesterol. 
Wilkie and Doubilet state, however, that they were compelled to discard the 
majority of their animals because of inflammatory or gangrenous changes arising 
as the result of ligation of the cystic duct. The normality of the remainder is 
not therefore above suspicion, and so while these experiments are interesting as 
demonstrating the permeability of the inflamed mucosa, they cannot be accepted 
without reservation as throwing fight upon the 7 ior?nal cholesterol function of the 
gall-bladder. 

Some carefully controlled experiments upon the function of the gall-bladder 
with regard to bilirubin and cholesterol were made by Riegel, Johnston, and Ravdin 
(loc. cit.), utilizing dogs. A technique was employed which largely eliminated 
trauma to the gall-bladder ; furthermore, since the experiments were quantitative, 
they avoided inaccuracies arising out of the use of the cholesterol-bilirubin ratio. 
A fine soft rubber catheter was passed up the common and cystic ducts into the 
gall-bladder, and the end of the catheter was brought to the exterior. A ligature 
was then applied around the central hepatic duct distal to the cystic duct. Damage 
to the cystic blood- and lymph-vessels was thus avoided, while the greater part 
of the bile continued to find its way into the duodenum. Their experiments dealt 
with an organ physiologically normal as judged by its ability to transform the 
hepatic bile of another dog into a fluid having the same composition as the bile 
which it had itself contained at the beginning of the experiment. Hepatic bile 
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was obtained from another animal, its cholesterol and pigment content determined, 
and a definite quantity introduced through the catheter into the gall-bladder. 
After a few hours it was withdrawn and changes in its voltime and composition 
were determined. From these studies it was concluded that the normal gall- 
bladder does not resorb pigment, though this disappears rapidly if inflammation 
be present. In all of the uncomplicated experiments there was a slight decrease 
(to per cent) in the cholesterol content of the gall-bladder, but where infection 
supervened the amount of cholesterol increased 96 per cent in twenty-fomr hours. 
Similar gross increases occurred when accessor}' hepatic ducts were present. The 
results clearly demonstrate that unless the occurrence of inflamm ation and the 
presence of accessory bile-ducts can be unequivocally excluded, no experimental 
evidence that the gall-bladder secretes cholesterol is admissible. The authors 
interpret their findings conservatively and incline to regard the to per cent diminu- 
tion in the cholesterol content as within the limits of experimental error. The 
results, however, with regard to the cholesterol function of the gall-bladder are 
certainly more compatible with a resorptive than with a secretory process. 

In conclusion, the balance of evidence obtained from the extensive series of 
experiments described indicates that the normal mammalian gall-bladder resorbs 
cholesterol from the bUe. If, however, the gall-bladder be inflamed or trauma- 
tized, then effusion of blood-serum will greatly increase the amount of cholesterol 
in its contents. 

h. Evidence Based upon Estimations of Biliary Cholesterol in Human 
Cases. — In a series of operations upon human cases of gall-bladder disease Elman 
and Graham took the opportunity of comparing the bile in the excised gall-bladder 
with that aspirated from the common hepatic duct during operation. The 
cholesterol-bilirubin ratio was determined in the two specimens of bile, and was 
found to be higher in the sample obtained from the gall-bladder. This was held 
to support their thesis that the gall-bladder secretes cholesterol, but it is clear that, 
before these estimations could be accepted as evidence, many fallacies would require 
to be excluded. 

Chiray and Hesse (1932) analysed specimens of human bile obtained by 
duodenal tubage and found that the proportion of cholesterol to pigment was greater 
in the B specimen, derived supposedly from the gall-bladder, than in the A ov C 
fractions which have their reputed source directly in the fiver. 

Accordingly, the small amount of evidence from human cases indicates that 
during the sojourn of bile in the gall-bladder, the concentration of cholesterol 
increases in greater measure than the concentration of bile-pigment. This, of 
course, falls far short of proof that the gall-bladder secretes cholesterol. 

c. Indirect Evidence from Experiments on Resorption of Substances 
other than Cholesterol. — There has been much experimental work devoted to 
study of the ability of the gall-bladder to resorb a great variety of substances other 
than cholesterol and bile-pigments ; these, being most closely germane to the 
question of cholesterosis, have been considered first. We cannot, of course, say 
that since the gall-bladder is able to resorb sodium chloride, therefore it also must 
resorb cholesterol, but as we shall see, the results of this great body of experimental 
work are more in keeping with resorption than with secretion of the latter. The 
difficult}- of precise demonstration of the resorption of cholesterol contrasts sharply 
with the finafit}’ of experiments dealing with many other widely differing substances. 
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The water-resorbing function of the gall-bladder has been well recognized 
since the experiments of Rous and McMaster, and generally regarded as remark- 
able, though it is possibly not after all very extraordinary when it is compared 
with the daily performance of the analogous intestinal epithehum or the herculean 
labour of the renal epithehum. Demmel and Brummelkampf (1924) proved that 
the gall-bladder of the dog resorbs neutral fat, and Mentzer (1925) demonstrated 
fat in the epitheUiun of the gaU-bladder of the rabbit twenty-five minutes after its 
introduction into the lumen. Whitaker (1929), using iodized oil, demonstrated it 
histologicaUy in the epithehum of the gaU-bladder of the cat and in the subjacent 
lymphatics, and showed that it may disappear in the course of a few weeks. 
Rosenthal and Licht (1928) demonstrated that the gah-bladder resorbs bile-acids, 
the disappearance of which could be accelerated by production of aseptic chemical 
inflammation. Iwanaga (1923), Mentzer (1925), and Nakashima (1926) showed that 
various types of dyes are rapidly resorbed. Nakashima found that the rate of 
resorption depends upon the diffusibihty of the particular dye used rather tha n 
upon chemical composition, and Iwanaga demonstrated once again that the resorp- 
tive processes are accelerated by inflammation. Sweet (1929) found that sodium 
iodide in solution may disappear from the lumen of the gall-bladder within an 
hour, and Winkenwerder (1930) proved that ferrous ammonium citrate is very 
rapidly resorbed by the uninjured epithelitun of the gall-bladder. Johnston (1931) 
showed that if sodium tetraiodophenolphthalein be introduced into the gall-bladder 
•of a dog, 50 per cent may be resorbed in twenty-four hours. Andrews and Hrdina 
{1931) confirmed the findings of Mirovisch, Sachs, and Schrire (1930) that the 
gall-bladder has the power of resorbing calcium, and the latter group of investi- 
gators regarded this as so active a process that it might constitute a sort of internal 
•cycle of calcium metabolism. 

Secretion by the Hitman Gall-bladder . — ^When the gall-bladder is drained extern- 
ally, the amount of fluid obtained depends upon the patency or otherwise of the 
cystic duct. If the latter be obstructed the daily drainage consists merely of a 
few c.c. of mucoid fluid. That the gall-bladder secretes mucus is well known. 
Phemister (1931) has shown that calcium carbonate passes into the human gall- 
bladder during periods when the cystic duct is obstructed by a stone, and may 
ultimately form a stucco-hke mass filling the lumen. However, in gall-bladders 
containing this calciferous fluid (Kalk-milch-galle) the mucosa is usually the seat 
of advanced degenerative changes, and it may be difficult even to identity an 
epithehal layer, so that these observations do not estabhsh the secretion even of 
calcium as one of the normal functions of the gall-bladder. Kerr and Lendrum 
{1936) have pubhshed an extraordinarily interesting case in which the presence in 
a gaU-bladder of a papiUoma composed of heterotopic intestinal epithehum was 
associated with profuse secretion of a fluid rich in sodium chloride. Such secretion 
has never been observed, however, in the normal gaU-bladder. 

The results of these extensive experiments and observations upon the physiology 
of the normal gaU-bladder serve to establish beyond doubt that the activity of the 
latter with regard to a great variety of substances is resorption, and that the resorp- 
tion is often accelerated by the h3^eraemia and increased permeability of inflam- 
mation. If argument by analogy be permissible, it is reasonable to deduce that the 
normal function of the gaU-bladder with regard to cholesterol wiU be resorptive 
also. This point wiU be discussed more fuUy later, from the histological aspect. 
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There is, it may be mentioned, a school of opinion represented by Sweet 
(1924)5 Blond (1927)5 and Halpert (1929), who have maintained that the normal 
gall-bladder does not merely concentrate the bile by taking up water, but actually 
resorbs aU that enters during the inter-prandial period by the cj-stic duct, which 
functions as a one-way chaimel, and that it is at least imusual for any bile to be 
discharged from the gall-bladder down the cj'stic duct. Having once entered the 
gall-bladder the biliary constituents, including of course cholesterol, reach the 
intestine only after resorption, and re-excretion by the liv^er. Acceptance of this 
extreme view would dearly entail revision of all the accepted beliefs regarding the 
function of the gaU-bladder and the mechanism of the expulsion of gall-stones 
from the gall-bladder and their passage along the ducts. None the less the ample 
evidence submitted of the very catholic resorptive capadty of the gall-bladder 
makes it appear at least possible that imder certain circumstances the contained 
bile may be totally resorbed. 

d. Evidence from Blood Cholesterol Studies in Human Cases and in 
Animals. — In the light of the accumulating evidence that onl}’ a small proportion 
of the cholesterol which daily passes out in the stool comes from the bile (Sperry, 
1926 ; Sperry and Angevine, 1932), it is hardly to be expected that studies of 
cholesterol in the blood-plasma before and after cholecj'stectomy will show changes 
sufSdendy marked to be of value in determining the role of the gall-bladder with 
regard to bUiary cholesterol. In point of fact, the eddence is conflicting. Boyd 
(1923), using rabbits on a cholesterol-rich diet, found that following cholecystectomy 
the blood-cholesterol fell. Sweet (loc. dt.), on the other hand, found higher 
values in dogs after this procedure. Fowweather and Collinson (1926), studying 
the relation of hypercholesterolsemia to cholelithiasis in the human subjea, fotmd 
the average value of the plasma cholesterol in ii cases to fall following cholecyst- 
ectomy from 205 to 154 mg. per too c.c. If at all signiflcant, the findings of Boyd 
and of Fowweather and CoUinson would indicate that the gall-bladder resorbs 
cholesterol, those of Sweet that it secretes. 

e. The Cholesterol Function of the Gall-bladder in the Light of Histo- 
logical Observations. — The mucosa of the gall-bladder is lined by an epithehum 
of very uniform stmcture. It consists of a single layer of tall columnar cells, 
eosinophilic in reaction, with basally situated oval nuclei. Here and there a few 
goblet cells are scattered, relieving the simple monotony of the lining ; in chronic- 
ally inflamed gall-bladders they are much increased in number. The function of 
these goblet cells is beyond dispute — they are the source of a part of the mucus 
which is added to the bile during its sojourn in the gall-bladder, the remainder 
coming from well-formed muciniferous glands near the neck. The goblet cells 
therefore may be excluded from further consideration. 

With regard to the function of the ‘ principal cells ’ of the mucosa, it may be 
obsert'ed that in the human body secretory and resorbing epitheha are sharply 
diflerentiated, and it is difficult to discot'er any instance of single epithelial cells 
that both secrete and resorb, although, e.g., in the intestine, cells of different types, 
some secretorj’, some resorptive, may be associated. In the gall-bladder linin g, 
however, the outstanding histological feature is the structural homogeneiy of the 
pnncipal cells, and it is reasonable to assume that this connotes a corresponding 
uniformity of function representing in summation the normal phj'siological function 
of the gall-bladder lining. Now, as has been shown above, it is established that 
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under both physiological and experimental conditions this function is active resorp- 
tion. The only known ‘ secretion apart from mucus, is calcium carbonate, which 
may accumulate in pathological gall-bladders when the cystic duct is obstmcted. 
On the other hand, the normal gall-bladder is capable, under experimental condi- 
tions, of taking up large amounts of water, sodium chloride, calcium chloride, 
bile-salts, bile-pigments, fat, and a variety of ‘ foreign ’ chemical substances. It 
is therefore prima facie unlikely that these cells, whose resorptive capacity is so 
generous, should possess in addition the power to secrete cholesterol. 

In cholesterosis, abnormal amounts of lipoid may be found in the epithehal 
hning of the gall-bladder {Fig. 394), but characteristically by far the greatest 





Fig. 394. — Cholesterosis of the gall-bladder. Paraffin section, stained haematoxj’lin and eosin. 
There is a rich deposit of lipoid material in the columnar epithelium of the gall-bladder, the cells of 
which in places are bloated and * foamy In this specimen there is no stromal infiltration, although 
invaginated epithelial acini simulate nests of stromal macrophages, (x 100.) 

amount occurs in collections of stromal macrophages {Figs. 395-400). These 
macrophages, elements of the reticulo-endothehal system, are scavenger cells, 
whose function is to segregate foreign substances, or normal metaboUtes present 
in excess of immediate requirements. In many pathological conditions they 
take up large amounts of lipoid, and if sufficiently numerous they form yellow 
masses, which may be either generaUzed or local, according as the lipoid excess 
is a widespread alteration in the composition of the body fluids, or represents 
merely a local accident. Generalized lipoid infiltration is exemplified by the 
lipoid histioc3T;oses, which are relatively rare — Gaucher’s disease. Pick’s disease, 
Hand-Schiiller-Christian disease — and by xanthelasma and xanthoma diabeti- 
corum, in all of which the basic lesion is an upset of lipoid metabolism and relative 
hypercholesterolaemia. Examples of localized deposit are provided by certain 
tumours, especially those of tendon-sheaths, and the osteoclastomata, by degenerating 
hsematomata, cerebral softenings, certain cases of chronic pyosalpinx, and the 
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condition of fat necrosis of the breast. Cholesterosis comes definitely into the 
category of local lipoid infiltration, and accordingly the source of the lipoid excess 



Fig. 395. — Frozen section of gall-bladder illustrated, in Ftg. 402, stained hsmatorylin and 
scharlach R. The lipoid matenal occurs as darkly staining masses in the stroma of the plies. 
(X 75.) 



Fig* 396. — The same section as illustrated m 395, photographed with a polarizing microscope. 
The doubly refractmc lipoid is brilliantiv shown and its fluid crystallme character suggested. In order 
to show the outlme of the section the axis of the analyser Has been set slightly o5" complete obscuration. 
( X 70.) 


must be sought locally — and where if not in the bile ? Now Illingworth has shown 
that in cholesterosis the bile in the gall-bladder may contain 967-5 mg. of cholesterol 
VOL. xnv — ^Ko. 95 37 
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Fig. 3®9.— Cholesterosis of the gall-bladder. Paraffin secruon, stained harmatorylin and eosin. 
The mucous membrane is distorted by gross disteoston of the pUca tMth masses of foam cells. This, 
however, is the sole departure from normal. There is no fibi-osis no mflammatory infiltration, and 
no degeneration, (x 125.) 



Fig. *500 — Cholestcrosis of the gall-bladder. Paraffin section, stamed haematorylm and cosin. 
This gall-bladder contained stones. 1 he \i*all is thickened, the musculans is hypertrophied, and the 
mucosa hea\nly infiltrated with round cells. In the midst of the infiammaior^* iisruc a soliian* foam 
cell IS seen standing out as a dear spot. { 100.) 
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per 100 c.c., and if more evidence were desired that the bile in cholesterosis is 
unusually rich in cholesterol it would be furnished by the fact that in more than 
a third of the cases of well-marked cholesterosis, gall-stones of cholesterol-rich type 
are present. The gall-bladder resorbs as much as it can of the supersaturated 
cholesterol, yet it is unable to prevent crystallmation. 

Furthermore, the fact that the greater part of the lipoid deposit is in the 
stroma is hardly compatible with a secretory process. We do not find the secretion 
of a gland segregated in its stroma but in the cells which are producing the secretion, 
and in these cells the greatest amount and the largest globules occur near the free 
border. This is the direct reverse of the state of affairs in cholesterosis, which 
presumably therefore depends upon resorption. 

2. EXPERIMENTAL PRODUCTION OF CHOLESTEROSIS 

The ease of production of cholesterosis of the gall-bladder varies with the 
dietetic habits of the animal. Among herbivora, administration of gross excess of 
cholesterol leads to massive deposits in the liver, spleen, adrenals, aorta, heart, 
etc., and it is relatively difiScult to produce lipoid infiltration of the mucosa of the 
gall-bladder. In the case of carrtivora, on the other hand, it appears to be compara- 
tively easy to produce a condition similar to human cholesterosis. 

Dewey (1916) administered cholesterol to rabbits by intraperitoneal injection. 
Massive deposits were formed, especially in the liver and in the heart, and around 
some of these necrosis was noted, but in only a few cases was there the slightest 
evidence of lipoid infiltration of the mucosa of the gall-bladder. BlaisdeU and 
Chandler (loc. cit.) used 15 rabbits and 10 dogs. For a prolonged period each 
anim al received daily in its food i g. cholesterol suspended in egg-yolk. All the 
dogs showed cholesterosis of the gall-bladder, but only 4 of the rabbits developed this 
condition. Since cholesterosis did not occur in cases in which the cystic duct had 
been ligated, the investigators concluded that the mechanism underlying cholester- 
osis is resorption of lipoid from the bile. lUingworth (1929) induced in rabbits 
a very high degree of cholesterolaemia (as much as 1136 mg. per 100 c.c.) by 
cholesterol feeding. In 2 of the animals chronic cholecystitis was produced by 
injection into the subserous coat of streptococci of low virulence. In these choles- 
terosis occurred. In 4 controls receiving dietetic treatment alone there was no lipoid 
deposit in the gall-bladder. Patey (1934) performed similar experiments on 19 
rabbits ; in all massive lipoid infiltration took place in aorta, liver, and other organs. 
Where laparotomy had been performed there was gross lipoid infiltration of the 
healed abdominal woimd. The gall-bladder, however, was spared unless it had 
been traumatized or infected, and the lipoid deposit occurred o^y in the scar tissue 
or at the site of inflammatory change. Thus the deposit appeared more usually 
in the subserous coat than in the mucosa. It occurred whether or not the cystic 
duct was ligated. The lesions, however, did not bear a very close resemblance to 
human cholesterosis. Patey concluded that, in his experiments at all events, the 
lipoid deposit was a xanthomatous condition dependent upon deposition from the 
blood, and that his results furnished no evidence regarding the debatable cholesterol 
function of the gall-bladder. 

In the comse of the work of Rousselot and Bauman (loc. cit.) upon the choles- 
terol function of the canine gall-bladder, a marked degree of cholesterosis occurred 
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following the introduction into the lumen for 48 hours in all of a o-2 per cent 
solution of cholesterol in bile-salts. Increase in the cholesterol esters in the wall 
was accompanied by progressive and parallel disappearance of cholesterol &om the 
contents of the gall-bladder. 

3. IS CHOLESTEROSIS A SPECIFIC TYPE OF 
CHOLECYSTITIS ? 

During the past few }'ears the author has studied histologically about 400 gall- 
bladders removed by various surgeons ; among these 81 examples of cholesterosis 
were encountered, and in the majority the mucosal lipoid deposit was sufficiently 
abundant to be seen with the unaided eye. The figures probably exaggerate the 
incidence of gross cholesterosis, for many of the cases were discovered during a 
study limited to the less severe grades of cholecystitis ; and cases of cholelithiasis 
were excluded firom this series unless accompanied by cholesterosis (Mackey, 1934). 

The general results of the histological examinations were, briefly, as follows : 
Lipoid infil tration occurred in the lining epitheliiun {see Fig. 394) or in the connec- 
tive tissue of the mucosa, but more frequently and more abundantly in the latter {see 
Fig. 398). It was found in all tj’pes of gall-bladders ; in some there was no evidence 
of inflammatory change many were slightly thickened, and showed abundant 
infiltration with Ijnnphocytes 5 while a few, especially those in which stones were 
present, were so greatly thickened and fibrosed ffiat the lipoid infil tration constituted 
a very minor feature of the histological picture. In one extreme example of the 
last type the mucosa was crowded with densely aggregated Ijinphoid foUicles and 
the lipoid deposit was confined to a few isolated macrophages wi thin these follicles 
{see Fig. 400). The degree of cholesterosis was never proportional to the degree of 
inflammatory change, and was rare if the latter was severe. In short, the histological 
picture presented by cholesterosis is so pleomorphic that it is hard to believe that 
it is a pathological entity. Moreover, since accompanying inflamm atory changes 
vary so greatly in degree, and may indeed be completely absent, the etiological basis 
of cholesterosis is siuely not inflammatory. 

The work of Cappell (1930) and others has shown that cells of macrophage 
type arise probably by differentiation of Ij-mphocjtes. These occur abundantly 
throughout the alimentary tract under normal conditions, and their presence in 
moderate numbers in the wall of the gall-bladder is probably not pathological. 
Similarly the foam cells should be regarded not as evidence of an inflamm atory 
process, but simply as visible evidence of a process of hpoid resorption, common 
both to normal gall-bladders and to those showing moderate chronic inflammatoiy 
changes. It is quite likely, moreover, that cholesterosis may in some cases be 
transitory, disappearing should the biliary cholesterol fall to a lower level, or the 
gall-bladder wall lose its capacity to resorb and store the lipoid. 

The cholesterol polj-pi which are so common in cholesterosis of the gall-bladder 
may be formed to accommodate a local superabundance of lipoid, or they may 
represent secondary cholesterosis of pre-existing polypi. Both mechanisms probably 
operate. In support of the second, it may be mentioned that polj’pi without lipoid 
arc occasionally seen {Fig. 401), but they appear to be peculiarly susceptible to 
cholesterosis, for much more often the poh'pi contain lipoid when the re main der 
of the gall-bladder shows none. 
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Before concluding this discussion of the histological evidence bearing upon 
cholesterosis and the cholesterol function of the gall-bladder, it must be mentioned 
once more that Elman and Graham believe that the gall-bladder secretes choles- 
terol, and that this process becomes more active in the presence of inflammation. 
This, however, is imlikely, for in the ordinary course inflammation of a secretory 
epithelium leads to diminution or cessation of its secretion, not to intensification, 
and still less to the development of a new and highly specialized secretion. Nor 



Fig. 401. — A polyp or papilloma occurring in a thin-walled degenerate hydropic gall-bladder. The 
polyp is covered wuh intensely staining short columnar epithelium. The stroma is well formed and 
vascular. There is no cholesterosis. (X 20.) 

can it be admitted, for reasons given above, that cholesterosis is the direct result 
of an inflamma tory process in the wall of the gall-bladder, and, as will be discussed 
in a later section, it is unusual to find organisms in the strawberry gaU-bladder. 

To sum up, cholesterosis is not a manifestation of cholecj'stitis, or of cholesterol 
secretion by the gall-bladder, but of active resorption of cholesterol, from bile 
tmusually rich in that substance, by a relatively normal mucous membrane. 

4. GALL-STONE FORMATION IN CHOLESTEROSIS 

In a recent study of certain aspects of gall-bladder disease, 67 cases of choles- 
terosis were encountered, and of these 21 bore stones (Mackey, loc. cit.). There 
were 8 cholesterol solitaires, and 7 sets of mulberry stones. In 4 cases, cholesterol- 
rich stones had superimposed mixed laminEc, presumably of inflammatory origin ; 
in only one case did the stohes appear to be primarily of ‘ mixed ’ type. These 
figures correspond with the general experience. In about a third of all cases, choles- 
terosis is complicated by the presence of gall-stones. Almost without exception 
these are of cholesterol-rich types, cholesterol solitaires and mulberry stones occur- 
ring with practically equal frequency. Although the cholesterol solitaire is equally 



CHOLESTEROSIS OF GALL-BLADDER 


587 


common, the mulberry stone has been regarded by many writers as characteristic 
of cholesterosis, especially since Lichtwitz’s originai suggestion that its genesis may 
be traced to the dehiscence of cholesterol polypi. Without doubt these polyps, in 
gross form, are not unlik e, pedunculated mulberry stones, but the heart of a mulberry 
stone is composed of pigment, while the cholesterol polyp is a collection of macro- 
phages containing cholesterol esters in foamy emulsion. A transformation of the 
one into the other is hardly conceivable. I have seen many himdreds of tiny 
mulberry stones in a gall-bladder bearing only a few small polyps, where it seemed 
scarcely possible that the latter could have given rise to so multitudinous a progeny. 



Fig. 402. — Cholesterosis of the gall-bladder with 
pigment and mulbcrr>’ calculi. The gall-bladder is 
normal m size and thictoess The mucous membrane 
shows heav>’ infiltration of the longitudmal plic$ with 
lipoid material. In the lumen there are four typical 
mulbeny* stones and a number of tiny pigment con- 
cretions. 


Fig. 403 — External aspect of specunen shown in 
Fig, ^02. There is abundant fat in the subserous 
connective tissue. The hyperemia and the punctate 
hemorrhages are results of operative trauma. 


Moreover, when mulberry stones are numerous it is often possible to separate them 
into a number of groups, in each of which the individuals are tmiform in size and 
presumably therefore of equal age. A theory imphang that in these circumstances 
pol3y»i have been shed in crops separated by fairly long intervals is, to say the least, 
highly speculative. The specimen illustrated in Fig. 402 is an unusually %-aluable 
piece of evadence upon the question of the origin of the mulberry gall-stone. It 
contained 4 tj^pical mulberr}’ stones with pigment centres and a superficial Tsmina 
of cholesterol, and in addition a crop of tiny spicular pigment stones, some of which 
if retained in such a gall-bladder would surely form the nuclei of the succeeding 
brood of mulbeny stones. The Lichtwitz theory is attractive but untenable, and, 
on the whole, the smooth radially arranged mulbeny* stone with its soft pigment 
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centre is best explained as the end-result of a special type of cholesterol crystalliza- 
tion, upon an irregular pigment nucleus. lUingworth (1936) has recently expressed 
a similar opinion. 

Rovsing (1925), indeed, traces the origin of all gall-stones, even the cholesterol 
sohtaire, to crystallization of cholesterol upon nuclei of ‘ bilihumin ’, one of the 
less soluble bile-pigments. This he insists is not a constituent of normal bile, but 
is produced in the Ever in diseased and toxic states, and frequently during pregnancy. 
In the bile capillaries it forms irregular concretions, which are swept down by the 

bile, often presumably in showers, to the larger 
ducts and the gall-bladder. It is certain that the 
vast majority of all gaU-stones have a kernel of 
pigment — even on occasion the cholesterol solitaire. 
Some sohtaires do not have a pigment nucleus, 
and Rovsing suggests that the pigment ori ginall y 
present has disappeared by didusion. It may well 
be, however, that the soHtary cholesterol stone may 
arise as a result of simple crystallization from bile 
containing a gross excess of cholesterol. If at a 
time when the gall-bladder bile becomes super- 
saturated with cholesterol, the gall-bladder happens 
to contain a few pigment concretions, the chole- 
sterol win naturally separate out on their surfaces, 
and give rise to mulberry calculi. New broods of 
stones are laid down each time the arrival of pig- 
ment nuclei in the gall-bladder coincides with the 
occxiixence of an excess of cholesterol in the bile. 
When the stones become numerous and occupy 
the greater part of the lumen of the gall-bladder, 
they become faceted (cf. Fig. 404). 

In view of the frequency with which we find 
the cholesterol sohtaire in the strawberry gall- 
bladder it is quite clear that there is no specific 
connection between cholesterosis and mulberry 
gall-stones. The latter are merely cholesterol-rich 
stones whose character has been determined by the 
shape of their pigment nuclei, by the number of 
these nuclei in relation to the size of the gall- 
bladder, and by the complex variations in the 
character of the mother-hquor. Cholesterosis 
might equally well occur in association with 
multiple faceted stones were it not that, generally 
speaking, the latter, by their very numbers, have 
set up pathological changes in the wall of the 
gall-bladder so severe that it has lost the capacity to develop cholesterosis. 

It is generally accepted that the ‘ sohtaire ’ calcuh, so frequent in cholesterosis, 
arise asepticahy in non-inflamed gah-bladders by crystallization from bile super- 
saturated with cholesterol. This is in itself an argument against the existence of 
an inflammatory basis for cholesterosis. 



Fig 404 — Cholesterosis of the gall- 
bladder with three large cholesterol-rich 
stones The lipoid deposit is moderate 
m amount, and it has been rendered less 
pronunent by l 5 rtic changes following 
removal of the gall-bladder. The three 
stones are of considerable age They 
illustrate how, when stones come to 
occupy the greater part of the cavity 
of the gall-bladder, facets form on con- 
tiguous surfaces. 
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To conclude, cholesterosis and Ethiasis are cognate manifestations of super- 
saturation of the bile with cholesterol, not cause and effect. Cholesterosis, however, 
is not without important significance, for it certainly betokens a metabolic state with 
an unduly high level of biliary cholesterol, and likely therefore to lead to gall-stone 
formation. The etiology of the characteristic stones, both ‘ solitaire ’ and ‘ mul- 
berry is primarily metabolic, not infective, although inflammatory complications 
of mechanical origin are likely to supervene later. 

5. THE BACTERIOLOGY OF THE GALL-BLADDER 
IN CHOLESTEROSIS 

On this point published figures are few. Illingworth reported 35 cases, 17 
with stones. Of this total 29 proved sterile, 3 harboured streptococci of avirulent 
t^yies, and 2 coliform bacilli. In the course of a recent bacteriological investigation 
by the author of too unselected gall-bladders removed at operation by various 
surgeons, the gall-bladders were dissected under aseptic precautions, and cultures, 
aerobic and anaerobic, on solid and fluid media, were made from the various layers 
of the wall, from the cystic lymph-node when this was present, and from the bile. 
In the 14 cases of cholesterosis encountered in this series the absence of infection 
was verj' striking, for in 13 no growth was obtained from any of the materials 
examined, and in the rem ainin g i a non-htemolytic streptococcus was found. It 
may in fact be said that in simple cholesterosis the bacterial flora of the gall-bladder 
is not more rich than that of gall-bladders which, on histological grounds, would be 
regarded as practically normal. 

6. CHOLECYSTOGRAPHY IN CHOLESTEROSIS 

According to Rossi (1932), who, incidentally, believes that cholesterosis is 
a pathological manifestation and is accompanied by symptoms, the cholesterol 
gall-bladder may be visible in the direct film of the upper abdomen. He states 
further that following administration of the cholecystographic dye the shadow 
appears slowly, is ill-defined, and may be mottled ; after a fatty meal it disappears 
quickly, often with an exacerbation of pain. So far as the author knows this 
association of pain with cholesterosis has not been confirmed. Illingworth (1929) 
found that in the absence of other evidence of definite cholecystitis, the cholesterosis 
gall-bladder produces a dense normal shadow, and that contraction is active following 
the fatty meal. The author’s observations previously reported (loc. cit.) may be 
reproduced here in tabular form {Table I). They concern 58 cases of cholesterosis, 
20 complicated by the presence of stone. 


Table I. — CHOLECYSTOGRAPmc Response rx Cholesterosis 


T-iTE OF G\LL-E1-^DDER Lesion 

I Tot.u. Cwes 

! Kosalu. I _ 

1 Density j Faint 

1 

1 No Sr.^O’S: 

Cholesterosis . . 

3S 

9 

25 1 4 

Cholesterosis with stone(s) . . j 

20 1 

0 1 

i 

' 17 1 3 

i i 
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These figures demonstrate that, in the absence of stones and of secondary 
cholecystitis, the gall-bladder showing cholesterosis is frequently capable of achieving 
a normal concentration of bile and dye. The rapid diminution in size after the fat 
meal mentioned by Rossi and lUingworth indicates either brisk contraction of the 
gall-bladder musculature, or, as Halpert, Sweet, and Blond would have it, rapid 
resorption of the contents of the gaU-bladder for re-excretion by the liver. In any 
case it betokens a gaU-bladder functionally not far removed from normal. 

7. CLINICAL CONSIDERATIONS 

It has never been possible to associate with cholesterosis a pathognomonic 
symptom-complex ; the complaints attributed to it have always been those generic- 
ally termed ‘ cholecystitic ’. In some cases there has been a history of biliary colic, 
in others of ‘ gall-bladder dyspepsia ’. Such symptoms, however, occur in all 
types of derangement of the bihary apparatus, both functional and organic, and 
probably some of them may occur also in upsets of other parts of the alimentary 
tract. Reports of clinical results following cholecystectomy have been conflicting, 
and this is not surprising, since, as has been shown, cholesterosis is a histological 
feature that may be found in gaU-bladders otherwise normal, or in association with 
lesions in all degrees of severity. 

Moynihan’s paper, “ A Disease of the Gall-bladder Requiring Cholecystectomy ”, 
has exerted a considerable influence upon subsequent surgical practice. He had 
been accustomed to perform simple cholecystostomy in cases presenting symptoms 
referable to the gall-bladder but in which at operation no gall-stones were found. 
Six cases were recorded in which this treatment produced no benefit, and which 
were subsequently relieved of their pain by cholecystectomy. In each the mucosa 
of the gall-bladder was marked by yellow stippling, and the coincidence seemed 
so striking that Moynihan attributed the pre-operative symptoms to this abnor- 
maUty. It has been shown, however, that true biliary pain will be cured in a large 
proportion of cases by cholecystectomy, even if the gall-bladder be practically 
normal ; it is not correct, therefore, to assume that the symptoms in these cases 
were the result of the presence of cholesterosis, and still less that cholesterosis 
invariably produces painful symptoms. The correct interpretation is simply that 
biliary pain, unrelieved by cholecystostomy, may in some cases be cured by chole- 
cystectomy. Judd and Mentzer (1927), in a study of 1000 cases of cholesterosis 
treated by cholecystectomy, fotmd that good results were achieved only if pain 
had been a dominant symptom. White and Riddick (1928) concluded that 
cholesterosis is only part of a general metabolic dysfunction, and that cholecystectomy 
is therefore unhl^ely to lead to relief. Stanton (1932) had 6 cases of cholesterosis 
in his series of 93 stoneless cases, and of these 4 were not benefited by cholecys- 
tectomy. On the other hand. Young (1928) had 45 strawberry gall-bladders in 
his large series, and formed the impression that “ some of the worst cases, with 
a marked tendency to myocardial degeneration, were strawberry gall-bladders, and 
some of the most marked relief was achieved after removal of these ”. Such 
occurrences are among the happy mysteries of bihary surgery. From time to time 
one encounters reports describing rehef of rheumatoid arthritis, myocarditis, or 
nephritis following removal or drainage of a gall-bladder which showed no very 
gross lesion, or possibly contained a cholesterol sohtaire. Kopp (1929) alleviated 
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by choleq^stectomy the symptoms of 7 out of ii cases of cholesterosis without stone. 
Gosset (1928) reported improvement in 13 of 16. Illingworth (1929) could trace 
only 6 of his 35 cases, and these over a relatively short period, but all appeared to 
be well. 

In a recent investigation, already quoted, of the end-results after cholecj's- 
tectomy in minor degrees of gall-bladder disease, the post-operative histories were 
traced of 52 cases of cholesterosis, 19 with and 33 without gall-stones (Machey, 
loc. dt.). These are summarized in Table II. 


Table II. — The Clinical Result after Cholecystecto.my in Cases 
OF Cholesterosis 


Type of Lesion* 

Total i 

1 w 

j WELL 

LMpRO\’ED I 

1 

USLMPROA'ED 

POST-OPER.ATIA'E 

De.ath 

Cholesterosis without stone . . 

33 

14 

! 

2 

16 

I 

Cholesterosis with stone(s) . . 

19 

6 

13 

0 

0 


All the cases with gall-stones were at least improved after removal of the gall- 
bladder, but of the stoneless cases half were unbenefited. The results in this latter 
categorj' were no more sadsfaaory than those in a larger series in which the histo- 
logical changes in the gall-bladder were minimal. The end-results of cholecj'stec- 
tomy for gall-stones will always be better than those in ‘ cholecj’stitis without stone 
for in a proportion of the latter the pre-operative complaints have not had their 
origin in the gall-bladder. In this connection it should be emphasized that 
cholesterosis per se probably does not produce sjTnptoms, and certainly none likety 
to be relieved by cholecystectomy. Further, the end-results shown above were 
closely related to the character of the pre-operative complaints. Patients who had 
suffered before operation from true gall-bladder colic were almost always improved, 
but in those tvith more vague complaints the outcome was often unsatisfactorj’. 
It is probable that true biliarj' colic may occur, even apart from organic disease, 
in functional derangements of the gall-bladder (Westphal, 1923), and that in most 
of these cases it will be relieved by cholecj'stectomy. On the other hand, it is quite 
likel}', in cases tvith vague dyspeptic sjauptoms, that the latter have had their origin 
outside the gall-bladder. Consequently, little benefit is to be expected from 
cholecj’stectomy in such indefinite cases. Subjective symptoms are of course by 
no means proportional to the severit}’ of gall-bladder lesions, and depend greatl}' 
upon the psychological constitution of the patient. 

In view of the frequencj' with which gall-stones complicate cholesterosis the 
suggestion may be made that when the gall-bladder is the seat of this lesion it should 
be removed, in order to prevent gall-stone formation. This is surely an undesir- 
ably radical and dangerous form of treatment for a condition that appears to be 
merely an unusual manifestation of a normal physiological process. 

It is clear, however, that to discuss the surgical treatment of cholesterosis 
per se is reall\’ beside the point, for the diagnosis of cholesterosis cannot be made 
until the gall-bladder is exposed at operation and opened. If this operation has 
been dictated b)’ typical gall-bladder symptoms, such as recurring biliar}' colic, or 
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if at operation gaU-stones are found, then the correct treatment is cholecystectomy, 
whatever the condition of the gall-bladder mucosa. If, on the other hand, symptoms 
have been vague or atypical, and the operation is in a sense exploratory, then the 
mere presence of uncomplicated cholesterosis neither calls for, nor justifies, chole- 
cystectomy, for there is no evidence that it is ever responsible for the production 
of symptoms. 

SUMMARY AND CONCLUSIONS 

A review is presented of the subject of cholesterosis of the gall-bladder, supple- 
mented by personal observations of 87 cases. 

‘ Cholesterosis ’ is the term applied to a common condition in which the 
mucosa of the gall-bladder is infiltrated with lipoid substances. In its nature it 
is related to the xanthomata. 

It is not a specific lesion, but rather a histological feature that may occur at 
random in gall-bladders showing aU grades of pathological change ; in fact, apart 
from lipoid infiltration, many are normal. In the presence of advanced inflam- 
matory or degenerative changes, cholesterosis is rare. 

It is probable that the gall-bladder has the power of resorbing cholesterol from 
the bile. When the cholesterol is unusually abundant the process may become, 
as it were, visualized, and cholesterosis result. Should the amount of cholesterol 
in the bile diminish later, the cholesterosis probably may disappear. 

The gall-bladder shotving simple cholesterosis rarely harbours a demonstrable 
organismal infection. 

In a third of the cases of cholesterosis, gall-stones occxir ; these are almost 
always of cholesterol-rich types. The cholesterosis and the stones are not respec- 
tively cause and effect, but are parallel results of super-saturation of the bile with 
cholesterol. Cholesterosis betokens a state of affairs in which gall-stones are liable 
to be formed, but it is not otherwise of clinical significance. 

Cholesterosis does not, per se, produce symptoms. Consequently, the mere 
presence of lipoid infiltration of the mucosa of the gall-bladder does not justify 
cholecystectomy, nor does it support a prediction that the clinical result of this 
operation will be gratifying. 
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VISITS TO SURGICAL CLINICS AT HOME AND 

ABROAD 


PROFESSOR GREY TURNER AT THE 
BRITISH POST-GRADUATE MEDICAL SCHOOL 

The foundation of this institution, which is the first of its kind in this country, 
marks a notable epoch in the histor}^ of British medical education. The hospital 
which affords its clinical basis is a modem building which will contain 534 beds 
when certain additions are complete. It was originally built as a poor-law hospital, 
and had hardly been completed in 1914 when it was taken over temporarily by the 
medical department of the War Office, and then used as a special mili tary orffiopsdic 
hospit^, where Sir Robert Jones bad the centre of those training and organizing 
activities which were of such inestimable benefit to om- wounded in the War. It 
was transferred in 1929 to the London County Council, and represents the most 
recent of all the many hospitals controlled and administered by that body. It is 
situated in Ducane Road, Shepherd’s Bush, Hammersmith, on the westerly fringe of 
greater London. The idea of a post-graduate medical school was first initiated by 
the Right Hon. Christopher Addison in 1921 when he was Minister of Health. After 
long and careful consideration of various possibilities it was decided to found the 
new school tmder the tegis of the London University in affili ation vith the London 
Count}’ Coimcil hospital at Hanunersmith. This, too, marks a very significant 
development in the hospital polic}’ of this countr}', viz., the assiunption of the 
highest type of clinical research and training by a municipal hospital in association 
with a Universit}’. So that already this Hammersmith hospital has made histor}’ 
both during the war and now in the initiation of post-graduate teaching. 

The medical school, v;hose charter was received in 1931, was formally opened 
by King George V on May 13, 1935. The teaching work is diwded up into five 
departments : Medicine, Surger}’, Obstetrics with G}-nEcology, Patholog}’, and 
Radiolog}’. The staff, apart from consultants called in occasionally, is ditided 
into two categories : the one consists of whole-time professors, readers, and 
assistants, and the other of selected teachers from other medical schools who give 
lecmres and clinical courses on special subjeas from time to time. The permanent 
staff of the present surgical unit is as follows ; — 

Director : Professor G. Grey Turner, 

Reader : Mr. A. K. Henr}’. 

Senior Assistant (L.C.C.) : Mr. D. L. Lewis. 

First Assistant (Orthopedics) : Mr. A. J. Watson. 

First Assistant (Gaiito-urinary) : Air. A. L. Light. 

First Assistant (Gernto-urinary) : Mr. G. Y. Feggetter. 

First Assistant (Gastro-enterology) : Mr. R. H. Franklin. 

Assistant (E.N.T.) : Mr. J. I, Griffiths. 
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For the current session the following teachers are giving special lectures and 
demonstrations : — 

Mr. Geoffrey Jefferson : Surgery of the Nervous System. 

Professor John Fraser : Acute Bone Infections. 

Professor Seymour Barling : Other Acute Surgical Infections. 

Mr. W. B. Gabriel : Rectal Diseases. 

Professor Hey Groves : Fractures. 

Mr. J. E. H. Roberts : Surgery of the Chest. 

Mr. Russell Howard : Diseases of the Breast. 



It would be outside the scope of the present article to attempt any detailed 
description of the buildings. The medical school, which is joined to the hospital, 
contains a large out-patient department, which is also used on one or two days each 
week as a fracture clinic ; two operating theatres, with attached rooms for sterilizing 
and antesthesia ; a very extensive unit of pathology, including an animal experiment 
department, museum, and post-mortem room ; a library ; and an X-ray department 
for diagnosis and treatment. (Figs. 405-408.) 

It was appropriate that the first official visit of the Moynihan Surgical Club 
to London on Oct. 9 and 10, 1936, should have been to the clinic of Professor 
Grey Turner, because he was one of the original members of the club, which 
he had entertained previously at Newcastle-on-Tyne, before his migration to 
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London, where he holds the onerous and responsible post of the first Director 
in Surgery of the new British Post-graduate Medical School. 

Having been welcomed by the Dean of the School, Colonel A. H. Proctor, 
D.S.O., I.M.S., we began our visit by watching Prof. Grey Turner do three 
operations. Before each operation he gave a short discussion, together with a typed 
history of the patient’s illness. 

Case I. A Girl of 5 years with Extroversion of the Bladder. — ^The 
child had great dilatation of both ureters, highly infected urine, and had had several 
febrile attacks, which had not been relieved by ureteral catheterization. At a previous 
operation the right kidney had been drained, with very marked improvement of the 



Fig. 406 — The hbrarj. 


general condition. The abdomen was opened by a im’diine incision. Both ureters 
were fotmd to be greatly dilated to a diameter of about i in., the right being slightly 
the larger. The presacral nerve was exposed and resected, with the object of 
reducing the dilatation of the ureter. It was not considered wise to attempt to 
transplant the tureter at this stage, and the operation concluded by drainage of the 
pelvis of the left kidney. The patient stood the operation very well and did not 
appear to be appreciably upset. 

Case 2. A woman of 60 with Recurrent Gall-stone Attacks. — Gall-stone 
attacks since 1917. In 1931 she suffered from acute cholecj’stitis, for which the gall- 
bladder had been drained after removal of the stones. Since April, 1936, she had 
suffered from recurrent attacks of colic and vomiting, and during each attack she 
could feel a lump at the site of the operation scar, and she was mildly jaundiced. 
In August, 1936, she had an abscess of the gall-bladder pointing : this was incised, 
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letting out purulent bile, but no stones. After this, whenever the sinus dosed, 
there was recurrence of pain and jaundice. The heart showed senile myocardial 
degeneration with some fibrillation. Lipiodol injection into the sinus showed dilata- 
tion of the common bile-duct. The abdomen was opened by Kocher’s indsion. 
There were many adhesions between the gall-bladder, anterior abdominal wall, large 
intestine, and stomach. These were cut through and the gall-bladder and common 
•duct fully explored. The common duct was very distended and contained a gall- 
stone. It was opened and the stone removed ; a sound passed easily into the 
duodenum. The indsion in the common duct was closed and a cholecystectomy 
performed. The abdomen was closed round a rubber tube draining the region of 
the common duct. The liver looked as if it were the seat of fatty degeneration. 
The stone removed was oval in shape and about i J X f in. 

Case 3. A man of 36 with Pyloric Stenosis : Gastro-enterostomy and 
Gastrostomy. — Epigastric pain and tenderness for fifteen years. Vomiting began 
nine months ago and had increased in frequency and in amount. Marked loss of 
weight. Visible peristalsis from left to right over the umbilical region. X rays had 
shovm great dilatation of a hypotonic stomach. After twenty-four hours the stomach 
still contained a large residue. Before the operation the stomach had been washed 
out daily for four days. One pint of intravenous glucose solution was given, and the 
abdomen opened by a midline supra-umbilical incision. The stomach was found 
to be greatly dilated and there was a cicatriziag ulcer in the first part of the duodenum. 
A posterior gastro-enterostomy and a Kader-Senn gastrostomy were performed. 
The abdomen was closed round the gastrostomy tube. 

The stomach was not only very large, but was apparently atonic and certainly 
thin-walled, and it was on this account that the gastrostomy was combined with the 
■other operation. 

In the intervals between the operations we watched Air. Feggetter doing a 
•cystoscopy and a diathermy resection of the prostate. Also we had an interesting 
demonstration by Mr. Watson on some fracture cases, chiefly those of intracapsular 
fractures of the hip, which had been treated by nailing with the Smith-Petersen nail. 

In the afternoon we made a tour of the medical school. Professor Kettle 
showed us the very well-equipped Department of Pathology. The post-mortem 
room is so large and well lit as to make a good demonstration and lecture theatre. 
There are tables for conducting four autopsies at the same tune. In addition to 
the daily post-mortems there is a weekly lecture on selected autopsies performed 
during the w^eek. The Museum is naturally small at the present moment, but it 
is beautifully arranged, and the descriptive catalogue gives clinical details, while 
stained microscopical sections are readily available for study. Biochemistry, 
bacteriology, and animal experimental work are amply provided for. 

Dr. Duncan White showed us round the Department of Radiology. The 
diagnostic radiography is done in five separate rooms, which are used for general 
work, and for urological, dental, thoracic, and gastro-intestinal examinations respec- 
tivelj'. There are twentj’-four ^^ewing boxes, and also all noteworthy or exceptional 
films are at once reduced to lantern slides, so that at a moment’s notice there is always 
at hand a large number of typical or extraordinary pictures for lectures or demon- 
strations. There is also an X-ray therapy equipment, to which is to be added 
-a radium department. 
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Later in the afternoon we were treated to a most fascinating demonstration 
by Professor Grey Turner on various products of his ‘ bow and spear We 
followed a short resume of his pioneer work on cancer of the oesophagus 
illustrated by specimens from different cases — we saw those specimens of cancer 
of the stomach, colon, and rectum which have justified him in regarding malignant 
disease as ‘ curable 

Next morning we had various papers and demonstrations : Mr. Henry explained 
and carried out an extra-peritoneal method for the radical cure of inguinal hernia ; 
Mr. Elliott Smith (a voluntary assistant), the operation of epididymis ligature for 
enlarged prostate ; Mr. Feggetter gave a paper on diathermic resection of the 
prostate, which greatly impressed us with the potential dangers of the method. 
Mr. Watson demonstrated specimens from a case of fat-embolism, and we hope 
to publish this case at an early date. Dr. Aitken (Reader in Medicine) showed us 
the new type of flexible gastroscope, and we were able to see a gastro-jejunal ulcer on 
a gastro-enterostomy stoma quite clearly. 

On leaving the British Post-Graduate School our feelings of enthusiasm for 
this great advance in medical education were mingled with those of envy — envy 
of the staff who have the honour of initiating this great venture, and envy of the 
post-graduate students who have facilities for seeing and learning those wonders of 
modern medical science which were not dreamed of when we were young. 

So far as it is “ the first step which counts ”, the British Post-Graduate Medical 
School has already achieved a notable success, and is assured of a brilliant future. 
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TOXIN FORMATION IN BURNED TISSUES 

By W. C. WILSON* J. S. JEFFREY,* A. N. ROXBURGH,! 

AND C. P. STEWART* 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF EDINBURGH, AND THE CLINTCAL LABOR.\TORY, 

ROYAL INFlRAtARY, EDINBURGH 

Extensive burning injuries in man give rise to severe systemic disturbances which 
change in nature, and evidently also in causation, as time elapses after the infli ction 
of the injury; thus the clinical course of an extensive bum may be divided into 
several more or less distinct stages. A convenient division is into five stages : (i) 
Initial shock ; (2) Secondary shock ; (3) Acute toxemia ; (4) Septic toxemia ; and 
(5) Healing. The clinical features of each stage have been described and discussed 
in previous publications.^®’ ^ We are concerned here only with the third stage of 
‘ acute toxsemia ’, which begins between 6 and 50 hoiws after injury, which bears 
a close resemblance to other ‘ toxic ’ conditions, and which not infrequently ends in 
death at about 70 hours from the time of the bum. 

The etiology of acute toxemia has not yet been definitely established. Clinical 
and pathological studies^^ strongly suggest that it may be caused by the forma- 
tion of a toxin or toxins in burned tissues and the absorption of such toxin into 
the circulation; some evidence from animal experiment can also be quoted in 
support of this view, which has met with general acceptance for many years. 
Recently, however, the view has been criticized adversely and on grounds which are 
vital for its acceptance — namely, the experimental evidence for the formation of 
toxins in burned tissue. It seemed to us that a decision on the question, which has 
important practical applications, was desirable and that it could be reached only 
by further investigation. The results of such an investigation are recorded in this 
paper. 

REVIEW OF PREVIOUS EXPERIMENTAL INVESHGATIONS 

A very considerable bulk of experimental investigation on the cause of death 
after bums has accumulated during the past centmy. From this we have selected 
for review a few of the more complete and significant researches of comparatively 
recent date and relating particularly to the question imder consideration. 

Avdakoff, in 1876, was the first to report that the blood of a burned animal was 
toxic to healthy animals. Pfeiffer® in a convincing series of experiments showed 
that the urine and blood-serum of burned rabbits became toxic to mice, guinea-pigs, 
and also to rabbits. The toxic principles had both neurotoxic and necrotoxic actions ; 
a study of their chemical characteristics, however, revealed little more than that they 
were labile substances with some properties in common with nucleoproteins and 


* In receipt of a part-time grant from the Aledical Research Council, 
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snake venom. The toxic nature of the blood of burned animals was shown also by- 
Robertson and Boyd.^ In addition, they tested material from human cases of bums 
by its action on guinea-pigs ; whole blood and cerebrospinal fluid proved poisonous, 
while blood-serum and blister fluid were innocuous. 

Numerous experiments have been reported which seemed to implicate the 
burned area as the source of the toxic principles which appeared in the blood. By 
excision and transplantation of burned skin, Vogt® was able to prevent tox$mia 
in a burned animal and to produce it in the host. Conflrmatory evidence was 
obtained from parabiosis experiments in which the imburned animal developed 
toxemia unless separation was carried out within twelve hours. Robertson and 
Boyd^ investigated the action of extracts of burned skin from human cases and 
anim als ; such extracts were lethal to guinea-pigs. Their conclusions were that the 
toxic substance in burned skin consisted of two portions, one of which was thermo- 
stabile, difiusible, and neurotoxic, the other thermolabile, colloidal, and necrotoxic ; 
chemically it was composed of primary and secondary proteoses. 

Although there was a large measure of agreement that toxic substances were 
elaborated in burned tissue and absorbed into the blood-stream, opinion regarding 
the nature of the toxins was far from unanimous, and many improbable and even 
bixarre suggestions were made, frequently without basis of evidence. Litde informa- 
tion of value has been gained from attempts at chemical identification and isolation ; 
some facts, however, have been recorded which might be held to point to products 
of protein cleavage. 

The theory of toxin formation and absorption has not, however, been universally 
accepted. Underhill and his associates, for example, attributed the systemic dis- 
turbances of extensive bums mainly to increased concentration of the blood;®’'' 
they also held that absorption of a toxin from burned tissues was highly improbable. 
Direct evidence against the toxin theory was claimed by Underhill and Kapsinow,® 
who repeated the experiments, and failed to confirm the results, of Robertson and 
Boyd. They could discover no significant difiFerence in action between extracts of 
burned skin and extracts of normal skin, nor between blood from burned animals 
and blood from normal animals. 

Consideration of the above and other literature has led us to the conclusion that 
the evidence from animal experiment for a specific ' bum toxin ’ is inconclusive, 
though there is much that is suggestive. Proof of the toxin theory would require 
the demonstration and identification of the toxic substances not only in the burned 
area but also in the circulating blood. 

We decided to investigate first the question of toxin formation in burned tissues. 

METHODS 

The experiments were carried out on rabbits. When excessive heat is applied 
to the skin of a rabbit there is no blistering, but a considerable quantity of oedema 
fluid accumulates in the subcutaneous tissues ; swelling is obvious at i hour and 
increases up to 24 or 36 hours, after which a slow absorption begins. Very mild 
degrees of injury by heat are followed by hypersemia and slight oedema, which dis- 
appear in a few days. After exposmre to higher temperatures oedema is more 
conspicuous and lasts for a week or longer ; the skin, however, finally regains its 
normal condition except for a persistent scaliness and sometimes a few small isolated 
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areas of necrosis. Following still more severe injury, the affected skin dies and is 
finall y thrown off as a dry, wrinkled, black slough ; eventually such areas are invaded 
by micro-organisms. Our object was to produce by the application of heat an 
accumulation of oedema fluid without necrosis of skin and without injury to internal 
organs by the direct action of heat. 

In rabbits the skin of the abdomen was shaved and cleansed by ether and alcohol 
over an area comprising about one-sixth of the total skin surface. Under fiiU ether 
anaesthesia, and with aseptic precautions, an incision was made in the middle line 
and the skin of the area together with subjacent platysma muscle dissected up as two 
lateral flaps. Heat was then applied to the deep surface of the flaps, except over a 
thin strip on either side of the incision, by a very brief exposure to the diathermy 
current ; the active electrode was a flat disc about i cm. in diameter. The incision 
was closed and in most instances the burned area was protected by collodion applied 
over gauxe. In other experiments the injiuy was effected by a jet of steam applied 
to the external skin siuface ; by either method an injury of the required severity 
was obtained. The animals subsequently showed no special untoward symptoms. 

At varying intervals after burning, the oedema fluid which had accumulated was 
collected in the following way. The anim al was antesthetized, the area cleansed with 
ether, the skin and oedematous subcutaneous tissue dissected off, leaving behind 
a vertical strip on either side of the operative indsion, and as much free oedema fluid 
as possible was collected. Prior to the dissection a small indsion was made through 
sterilized skin and a few drops of oedema fluid were taken for aerobic and anaerobic 
cultures. When the burned area had been exdsed the animal was killed. The 
exdsed tissue was cut into small pieces and the oedema fluid expressed from it through 
a Buchner filter with suction attached. Throughout the procedure all precautions 
were taken against bacterial contamination of fluid and tissue. It was possible to 
obtain by this method from one rabbit 10 to 20 c.c. of oedema fluid which, on account 
of hemoglobin content, was straw-coloured or pink and which contained also small 
particles of tissue. The solid partides could then be removed by centrifugation. 

The toxidty of oedema fluid was tested by intravenous injection (into an ear vein), 
by subcutaneous and intraperitoneal injection in unanesthetized rabbits, and by 
intraperitoneal injection in mice. 


RESULTS 

Summary of Results of Intravenous Injection of (Edema Fluid in 
Healthy Rabbits . — Table I shows the results of injecting oedema fluid removed at 
different intervals from burned areas. 

The quantities injected were from 2 to 20 c.c. j 5 to 10 c.c. was an average dose. 
It will be seen that after a certain period following burning the oedema fluid became 
highly toxic, and that the devdopment of toxidty was gradual. At forty-eight hours 
the fluid was frequently lethal. 

The Role of Bacteria. — In earlier experiments cultures were made from 
the fluid after removal of tissue and extraction of fluid ; in these circumstances a 
profuse growth of organisms was obtained in both aerobic and anaerobic cultures. 
When, however, the method of taking cultures through a small incision was employed 
the cultures proved almost always negative. This was the case also when injury 
was produced by steam. It was dear that as a rule no organisms were present in 
the oedema fluid before removal of the burned tissue, and that any organisms in the 
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fluid used for injection had been introduced dirring the procedure of extracting the 
oedema fluid. Moreover, a final survey showed no significant difference in toxicity 
of oedema fluid whatever the results of cultures. We have, therefore, reported in 
Table I experiments irrespective of the results of bacteriological cultures. 


Table I. — ^Results of Intravenous Injections of CEdema Fluid 


Injections 

Total 

Animals 

Died 

WITHIN 

10 Days 

Died 

AFTER 

10 Days 

Ill but 
Survived 

Not 

Obviously 

Affected 

A. CEdema fluid removed at : — 
4 hours 

6 

0 

0 

0 

6 

6 hours 

2 

I 

I 

- 

_ 

12 hours 

2 

2 

- 

- 

_ 

24 hours 

6 

2 

- 

2 

2 

27 hours 

2 

I 

I 

- 

- 

48 hours 

44 

38 

2 

3 

I 

B. (Edema fluid removed at 48 
hours and passed through 
Seitz filter 

15 

7 

- 

- 

8 


When the fluid was passed through a Seitz filter to remove organisms, there was 
usually a diminution in toxicity ; toxicity, however, was not abolished {Table J). 
Diminution in toxicity occurred irrespective of the results of cultures made previous 
to filtering, and was apparently not due merely to removal of organisms. 

We have concluded that the development of toxicity of oedema fluid was 
independent of the growth of organisms in the burned area. 

Control Experiments. — CEdema fluid removed at four hours after injury 
was invariably innocuous even in large doses. These experiments served as a control 
series. In addition, control experiments were done by injecting saline emulsions 
of large areas of skin immediately after burning, and saline emulsions of normal 
skin. In no case was any toxic action observed. In both control series injections 
were made, without deleterious effect, when previous centrifuging of the samples 
had been omitted. Thus it was shown that the toxic effects of oedema fluid were not 
merely a result of emboUsm by tiny particles of tissue. A further possibility had to 
be eliminated. Roome and Wilson® found that oedema fluid from the traumatized 
muscles of a limb, on injection into healthy animals, caused immediate death by 
extensive intravascular clotting. We have not observed intravascular clotting after 
injecting oedema fluid from burned areas. 

Properties of (Edema Fluid Removed at Forty-eight Hours after 
Burning. — It was found that at forty-eight hours the amount of fluid present was 
nearly maximal and that usually a high degree of toxicity had developed. After this 
time the risk of bacterial invasion of the oedema fluid became steadily greater. The 
properties of fluid removed at forty-eight hours were therefore investigated. 

Effects of Injection . — Samples of fluid differed in toxicity, and there was also a 
considerable individual variation in susceptibflity of animals injected. Sometimes 
death occurred within a few seconds after 3 to 5 c.c. had been injected j in such cases 
generalized convulsions supervened, respiration failed, and the heart stopped. In 
other instances the animal, after several minutes, developed signs of muscular 
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weakness^ laboured respiratory movements, increased heart-rate, pallor of the 
ears, and dilatation of pupils ; sometimes urine and feces were voided. The 
weaiuiess became gradually more marked, the rectal temperature fell after a 
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Fig. 410. — Effect of intravenous injection of toxic fluid on the blood-presrure. At D, Injecccn of 
1 C.C. of fluid. Fall of pressure from 110 Tnm, Hg to 56 nun. Hg in 2 minutes. Time marker, 2 
sec. 

preliminary rise, and death occurred from one to five hours after injection, 
sometimes preceded bj" muscular twitchings or generalized convulsions. Blood 
withdrawn from an ear vein showed no alteration in hemoglobin content; the 
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blood coagulation time was usually increased. Fig. 409 illustrates the changes 
in a typical experiment. 

Samples of fluid which caused death within a few hours were tested by injection 
in rabbits under urethane anaesthesia (i-o to 1-5 g. per Idlo) ; the blood-pressure was 



Fig. 411. — Effect of clamping aorta on the hypotension produced by totdc fluid. M to N, 
Descending aorta clamped. Blood-pressure rose from 30 mm. Hg to 112 mm. Hg. Time marker, 
2 sec. 



IT 

Fig. 412. — Effect of asphyxia on the hypotension produced by toxic fluid. At J, Obstruction of 
trachea. Blood-pressure rose from 64 mm. Hg to 104 imn. Hg. Time marker, 2 sec. 

recorded and a tube tied in the trachea. The blood-pressure sometimes fell 
immediately after injection and the fall was permanent {Fig. 410) ; in other instances 
the fall was very slow but progressive. During the collapse of arterial pressure the 
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thorax was opened under artificial respiration; the heart was beating vigorously 
though rapidly, and the great veins and the right heart were not dilated. Clamping 
the thoracic aorta for a short period produced a rise in blood-pressure to the original 
level {Fig. 411). Clearly the hypotension was not due to a primary failiure of heart 
action. Nor was it due to exhaustion of the vasomotor centre, since this responded 
to temporary asphyxia by a distinct rise in blood-pressure {Fig. 412). 

In the majority of experiments death occurred at much longer intervals than 
those mentioned above. The average period of survival of animals which died 
within ten days, excluding those which succumbed immediately, was calculated 
as thirty-nine hours. This figure is probably higher than the true period, since in a 
number of instances death had occurred some hours before it was noted. Usually 
no change was evident for some hours after injection ; in one, two, or more days 
the anim al began to refuse food, became gradually prostrated, and died. In a few 
cases the anim al was immediately ill and remained so for a number of hours but 
ultimately recovered ; in others, and these were numerous, a period of apparent 
recovery was followed by relapse and death after several days. 

Subcutaneous and Intrap eiitoneal Injection in Rabbits. — CEdema fluid 
proved toxic when injected subcutaneously or intraperitoneally in rabbits ; for a 
lethal effect quantities larger than those which were used in intravenous injection 
were required. 

Intraperitoneal Injection in Mice. — ^The quantities injected were 0-5 to 
i-o c.c. The results were closely parallel with those of the same samples in rabbits. 
The action of the fluid was sometimes striking ; death occurred at twenty-four to 
forty-eight hours, and was preceded by prolonged spasm of certain muscle groups, 
so that the head was flexed, the back arched, and the liinbs and tail extended. Control 
inoculations of blood and serum firom normal rabbits were negative. 

Post-mortem Changes. — In rabbits which succumbed immediately no 
special changes were observed ; there was no evidence of bronchial constriction, and, 
as already stated, intravascular clotting was not found. In animals surviving for a 
few hours or longer the liver was the organ which sustained particular damage ; 
abnormalities in the kidneys, gastro-intestinal tract, brain, heart, lungs, or suprarenals 
were slight or absent. The liver in a typical case was pale, yellowish, sometimes 
of a ‘ nutmeg ’ appearance, and abnormally firm in consistence. Microscopic 
section showed fatty degeneration, which was confirmed by appropriate staining, 
involving mainly the cells of the centres of the lobules {Figs. 413, 414)- The liver 
damage was most severe in animals which died during the first few days ; if the 
survival period were more than a week the changes were less constant and less 
conspicuous. 

The Nature of the Toxins. — The gradual development of toxicity of oedema 
fluid in the absence of bacterial growth strongly suggested that autolysis of injured 
tissue was responsible for toxin formation. The possibility that the toxic principles 
were products of protein cleavage was therefore tested. Various protein fiactions 
were made and injected into rabbits ; the results are tabulated in Table II. 

The albumin ftaction was separated from the globulin by appropriate saturation 
with ammonium (or magnesium) sulphate and the sulphate ions were removed by 
dial3'sis through a collodion membrane. The globufin ftaction separated out 
during dialysis into euglobulin and soluble pseudoglobulin fiactions. In some cases 
the two globufin fiactions were injected separately. The results showed that the 
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toxic principles were present in both albumin and total globulin fractions, but were 
probably associated mainly with the globulin fraction. Alteration of the pH so 
as to secure more complete precipitation of globulin did not affect the toxicity of 
the albumin fraction, and there was no significant difference in toxicity of the 



Fig. 413. — Fatty degeneration of liver-cells. Animal died six days after injection of toxic fluid. 



Fig. 414. — Fatty degeneration of liver-cells. Animal died 17 hours after injection. 

two globulin fractions. The mother liquor after removal of protein fractions was 
non-toxic. 

Previously it had been shown^ that trichloracetic acid extracts of burned skin, 
made by the method of Chang and Gaddum,^ contained an unidentified depressor 
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substance ; extracts of normal skin of rabbits, however, contained the depressor 
substance in equal or greater amounts. In the present investigation trichloracetic 
add extracts of ojdema fluid were injected into unanssthetized rabbits in quantities 
corresponding to several lethal doses of crude fluid. In one case, where a large 
dose was injected, death occurred. However, the extract of normal skin and an 
equal quantity of fluid from a blank extraction also proved fatal. It was therefore 
impossible to attribute death following administration of trichloracetic add extract 
of oedema fluid to any constituent of the fluid resulting from burning. The negative 
results of the remaining injections suggested that the toxic prindples of oedema 
fluid were not present in such extracts. 

Boiling oedema fluid or heating it at 60° C. for 30 minutes lessened the toxidty 
(Table 11). 

Table II. — Results of Injections of Che.sucal Fractions 


iNJlCrlONS 

Total 

Died 

WITHIN 

10 Days 

Dud 

AFTER 

10 Days 

III but 
Survived 

Not 

Oevtously 

Affected 

Albumin fraction . . ^ 

9 ^ 


I 1 


3 

Total globulin fraction . . 

12 

9 

2 

- 

r 

Euglobulin fraction 

3 

I 

- 

- 

2 

Pseudoglobulin fraction . . 

4 

I 

- 

- 

3 

Mother liquor . . 

3 

_ 1 

_ 1 

- 

3 

Trichloracetic acid extracts 

5 

I 

- 

- 

4 

Toxic fluid after boiling . . 

4 

I 

I 

- 

2 

Toxic fluid after heating at 
60° C. for 30 min. 

2 

I 



I 

Toxic globulin fraction 
after boiling 

3 

I 


I 

I 

Toxic albumin fraction after 
boiling 

I 

- 


- 

I 


The Role of Enzyme Action. — In order to test whether toxidty could be 
produced in oedema fluid when organisms were excluded we carried out the following 
e.xperiments. (Edema fluid was filtered through a Seitz filter and kept in a refriger- 
ator at 4° C. The fluid, originally non-toxic, proved lethal 10 days later, but became 
innocuous again at 100 days. Similarly, Stored non-toxic fluid when incubated 
at 37° C. was strongly toxic at 10 days but had lost toxidty by 30 days. The results 
suggested that toxin production was by enzyme action. Bacterial growth would 
presumably have led to a sustained level of toxidty. 

Attempts to immunize rabbits by repeated injection of small quantities of toxic 
fluid proved unsuccessful. 


DISCUSSION 

In these experiments it has been demonstrated that oedema fluid extracted from 
a burned area is toxic to healthy animak of the same spedes. By injecting oedema 
fluid itself, we avoided fallades connected with methods of chemical extraction; 
other fallades such as the effects of embohsm or of introducing hsmocoagulants into 
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the circulation were also ruled out. The development of toxicity was slow, and 
although the experiments were not sufficiently numerous to indicate it clearly, prob- 
ably steady and progressive, up to forty-eight hours at least. Fluid at four hours 
after injury was not toxic. Clearly the toxic principles were not formed immediately 
by the action of heat. We were able to exclude with reasonable certainty the action 
of micro-organisms and to furnish also some direct evidence that toxic substances 
could be formed in oedema fluid by enzyme action after organisms had been removed 
by filtering. In view of these facts it seemed justifiable to conclude that autolysis of 
injmred tissue was the mechanism of toxin elaboration. 

The actions of oedema fluid indicated that more than one toxic substance was 
present. Some samples had a rapidly lethal, apparently neurotoxic, action which 
was entirely absent from others. Samples which caused death within a few hours 
did so by virtue of some component which had many points of community with 
histamine and other capillary poisons. Histamine itself, however, was not then the 
main toxic element, since, among other reasons, the fluid caused a marked fall in 
blood-pressure in the anaesthetized rabbit. When, as in the majority of experiments, 
oedema fluid caused death after a considerable number of hours, there was sometimes 
httle to indicate its mode of action ; the chief, though not invariable, effect was to 
produce degenerative changes in the liver cells. The action of the toxic principles 
requires further investigation. 

In respect of identification of the toxins, the study is also incomplete. The 
toxic bodies were associated mainly with the globulin fraction, though the albumin 
fraction was only slightly less implicated, and thus were brought into the category 
of protein derivatives. The evidence given by the action of trichloracetic add 
extracts, though complicated by the results of control experiments, may be con- 
sidered as an indication that the more potent of the poisons were derivatives of a 
higher order than amino-acids or lower peptides. Even if this evidence be dis- 
regarded, that from the injection of mother liquor and from the effect of boiling or 
heating cedema fluid still points to the same conclusion. 

The burned animals were in most instances very little affected by the injury 
during the period of survival allowed, i.e., forty-eight hours — a feature which might 
be regarded as an objection to the thesis of toxin formation and absorption. In our 
opinion, however, the objection is not serious. Since the burned area was of 
Hmited extent, and the development of toxicity was gradual, the quantity of toxin 
absorbed during the period of survival would, it is reasonable to expect, be small. 
Moreover, the capacity of animals to survive repeated small doses of toxin was 
proved in experiments on attempted immunization. We do not intend to discuss 
here the question, raised by Underhill and others, of the rate of absorption from 
burned areas ; this featiue has not been investigated, and, furthermore, its import- 
ance in relation to the toxin theory must rest principally upon the conditions of 
absorption in human beings. 

A comparison of the toxic effects in animals of injected oedema fluid with the 
clinical condition of acute toxtemia is of special interest. In many respects there is 
a marked similarity ; the resemblance is perhaps strongest in the post-mortem 
changes, because the striking and constant feature of fatal toxsemia is necrosis and 
fatty degeneration of the hver-cells in the centres of the lobules. Even without 
these points of similarity the demonstration of toxin formation in burned areas is 
in itself suggestive that the action of circulating toxins may play an important part 
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in the systemic disturbances of bums. Taken in conjunction tvith evidence, which 
will be detailed in a separate paper, that, in human cases, increased concentration of 
the blood, early bacterial infection, and changes in blood chemistry are not essential 
causes of toxtemia, the results of this investigation, although in some respects incom- 
plete and as yet unaccompanied by a demonstration of toxic properties in the blood 
of burned animals, might seem of particular significance. 

CONCLUSIONS 

1. (Edema fluid which accumulates in a burned area gradually acquires toxic 
properties ; when collected at forty-eight hours after burning it is frequently lethal 
to healthy animals of the same species. 

2. The development of toxicity is independent of the action of bacteria ; there 
is evidence that autolysis of injured tissue is the responsible mechanism. 

3. A study of the actions of toxic oedema fluid suggests the presence of more 
than one toxic component, and that the proportions of the components vary in 
difierent samples. 

4. The effects produced include toxic action on the nervous system, circulatory^ 
depression, and degeneration of liver-cells. 

5. The toxic principles are associated mainly with the globulin fraction. The 
evidence at present available indicates that the more active principles are higher 
protein derivatives. 

6. The relation of these results to the etiology of acute toxmmia of bums in 
human cases is mentioned. Features which require further investigation are 
indicated. 

We are indebted to Dr. C. P. Beattie, Bacteriology Department, University of 
Edinburgh, for assistance and advice in the bacteriological part of the work. The 
expenses were in part defrayed by grants from the Earl of Moray Fimd, University 
of Edinburgh. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


ILEOCOLIC INTUSSUSCEPTION OF INFANCY 
TENDING TO NATURAL CURE 

By JAMES COOK, Bi3kenhe\d 

The following case of ileocolic intussusception is of interest, presenting as it does 
some unusual clinical features. It also illustrates the manner in which the critical 
period may be tided over pending complete separation of the inmssusceptum in 
cases of ‘ natural cure That a relatively formidable operation was well tolerated 
by one of such tender years was due to the relief secured from obstruction by the 
formation of a fistula between the intussusceptum and intussuscipiens prior to 
the operation. 

History. — A. L., a female aged 13 months, was admitted to Birkenhead 
Municipal Hospital on June 15, 1936, having had attacks of vomiting daily for 
six days. On June 12, following a constipated motion some blood ‘ oozed ’ from 
the anus ; thereafter the bowels remained confined until June 14, when a sharp 
attack of diarrhoea occurred, the stools being dark in colour. There had been 
several attacks of vomiting on the morning of admission and the bowels had not 
then moved for twenty-four hours. The infant was a first child, had been bottle 
fed, and had had no previous illnesses. 

On Examination. — The infant was well notirished, was somewhat fretful, and 
had flushed cheeks. The teeth were good, and no abnormalities were found in the 
heart or lungs. The abdomen was distended but there was no palpable mass. 
Rectal examination was negative. Temperature was 98° F., pulse no, and respira- 
tion 22. A soap-and-water enema resulted in a dark, fluid offensive motion. 
There was considerable mucus present and much flatus was passed. 

June 16. — Abdominal distension was much less marked. No mass was palp- 
able. Bowels did not open. There was no more blood noted on rectal examina- 
tion. Vomiting occurred thrice during the night. T. 100° ; P. 120 ; R. 28. 

June 17. — A little greenish fluid was vomited. A normally coloured motion 
was passed. T. 97° ; P. 118 ; R. 26. 

June 18. — There was no more vomiting. Spasms of abdominal pain occurred. 
The abdomen remained distended. A normal motion was passed in the morning. 
T. 97-4° ; P. 120 ; R. 26. 

Jime 19. — ^Abdominal distension was less marked. A formed motion was 
passed. The examination for occult blood was positive. There was no further 
vomiting. T. 100° ; P. 120 ; R. 28. 

June 20. — Abdomen still distended. Stools of normal consistence passed. 
Occult blood positive. T. 98°; P. 124 j R. 28. 

Jime 21. — There was no vomiting, rigidity, or apparent tenderness. Abdo- 
minal distension persisted. Rectal examination was negative. Bowels were open 
thrice, the motions being relaxed and offensive. T. 98-8° ; P. 118 ; R. 28. 
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June 22. — Abdominal distension more marked and visible peristalsis noted for 
first time. Vomiting recurred. There was offensive diarrhoea, and blood and 
mucus were passed per rectum. T. 103-8° ; P. 150 ; R. 34. 



. , ^^5. — DiaCTammaiic representation of appearances fotmd on openmg abdomen. A» Cacum 

^th appendix; B, Entering layer of inrussusceptum; C, Returning layer of intussusceptum ; D, Finula 
pcween ileum and transverse colon; E, Apex of inmssusception ; F, Lumen of fletim occluded by 
in fl a mm atory oedema ; G, Indrawn mesenteiy. 


This was the 13th day of the child’s illness, yet her general condition remained 
fairly satisfactory. Emaciation was absent. There had been no vomiting from 
June 16 to June 22, and formed motions were passed on the 8th, 9th, and loth 
VOL. sxn- — ^Ko. 95 39 
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days of the illness. The recurrence of vomiting together with the appearance of 
visible peristalsis on June 22 called for abdominal section. 

Operation. — Under chloroform and ether anesthesia the abdomen was opened 
through a right paramedian incision and an intussusception of the ileocolic type 



Fig. 416. — Illustrates the appearances after reduction of the intussusception. The gangrenous 
part of the ileum, its perforated portion, and the thrombosed mesenteric vessels are shaded. 


was found, the apex reaching to the middle of the transverse colon {Fig. 415). 
Reduction was carried out with especial care. There was a considerable amount 
of plastic lymph between the two serous layers of the intussusception, and when 
reduction was completed it was found that ±e apex had sloughed so that a fistula 
had existed between the ileum and the transverse colon. The mesenteric vessels 
in relation to the necrotic portion of the ileum 
were thrombosed {Fig. 416). The intussuscipiens 
was relatively healthy. The appendix was not 
involved in the process and was not removed. 

The affected portion of the ileum was resected 
and an end-to-side anastomosis of ileum into 
ascending colon was carried out {Fig. 417). A 
rubber tissue drain was passed down to the site 
of the anastomosis and the abdomen closed in 
layers. 

Post-operative Course. — On the evening 
of operation the temperature reached io3'3° F., 
remained elevated for six days, and then returned 
to normal. The bowels were opened three to 
four times daily following the operation, the 
motions being somewhat offensive for the first 
two days. At no time did the child’s condition 
after the operation cause concern. There was no recurrence of vomiting, sterile 
water and later glucose water and Benger’s food being well tolerated. 

Comment. — ^The case is one of ileocolic intussusception in a female infant. 
Most children suffering from this disease die wi thin the first week if not operated 
upon, yet this child was admitted to hospital on the sixth day and survived a severe 
abdominal operation on the 13th day of her illness. It is estimated that approxi- 
mately 2 per cent of cases not operated upon may survive, ‘ natural cure ’ following 



resection and end-to-side anastomosis. 
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sloughing, separation, and expidsion of the intussusceptum. The sloughing prob- 
ably commences at the apex of the intussusceptum, and it is most lihely that in 
those cases surviving, nature first establishes (as in this case) drainage of the 
obstructed bowel. Indeed it would appear that in this case such drainage had 
been established prior to admission to hospital. Offensive stools in the absence 
of a palpable abdominal mass, together with a swinging temperature, gave rise to 
the erroneous diagnosis of primary ileocolitis. The infection actually present 
in this case arose in all probability from the gangrenous process present in the 
intussusceptum. 

The author wishes to thank Dr. J. G. Murdoch for the accompanying illus- 
trations. 


A CASE OF MULTIPLE MYELOMA 

By Lieot.-Colon-el M. M. CRUICKSHANK, I.M.S., Madras, India 

This case was one in which unilateral proptosis due to an intra-orbital tumour 
developed in the course of a year in association with X-ray appearances in the skull 
indicative of isolated areas of rarefaction. The X-ray appearances were not unlike 
those seen in skeletal lipoid granulomatosis, the Schiiller-Christian syndrome. The 
patient was referred to the Ophthalmic Hospital, Madras, for opinion, where Col. 
R. E. Wright performed tarsorrhaphy, explored the orbit, received a pathological 
report of a round-celled sarcoma, and treated the intra-orbital growth with radium 
implantation. The mass disappeared after 864 mg.-hr. had been given, and, as it 
was considered that nothing further could be done in view of the fact that the 
condition was probably multiple myeloma, a diagnosis supported by a later histo- 
pathological report, the patient was returned to Madura. An X-ray print shows 
the condition of the skull. Eventually the whole skeleton showed similar invasion. 
The detailed notes of the case are as follows: — 

G., Hindu, male, age 30. 

May II, 1934. — Seen in the Ophthalmic Department, Government Headquarter 
Hospital, Madura, compl ainin g of pain in and protrusion of the left eye — duration 
six months. There was marked proptosis down and out of left eyeball, with definite 
uniform diffuse swelling, extending temporal-wards from the outer orbital margin, 
and inwards into orbit, causing proptosis of the eyeball (Fij. 418). 

R.E.V., 6 6 ; L.E.V., 6/36. 

Pupils equal and active. Fundi — right and left — normal. 

All movements in both eyes free except upward in left. 

Blood for Wassermann reaction, negative. 

Urine : reaction, add ; alb umin and sugar, nil ; sp. gr., loio. 

July 12. — ^Patient again seen. Tumour mass had definitely increased in size 
and a diagnosis of ? sarcoma extending into orbit was made. X rays showed 
‘ honeycombing ’, a number of small rounded areas of rarefaction, suggestive of 
the changes seen in the Schiiller-Christian sjTidrome. 
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Patient sent to Col. Wright for opinion. Col. Wright removed part of the 
tumour for microscopic examination, the pathologist at first reporting lympho- 
sarcoma. Tarsorrhaphy of outer third was done, and radium implanted— total 
dose 864 mg.-hr. 

Orbital growth disappeared, and proptosis became reduced to vanishing pomt. 

Sept. 3. — Patient again seen. R.E.V., 6/6 ; L.E.V., 6/60. 

I then lost sight of the patient, but Dr. Natesan, Radiologist, Madura, who 
had been asked to trace him, did so, took a fresh series of X-ray films, and sent 



Fig. 418.— Showing proptosis and displacement of the left eyeball. 


them to me at the General Hospital, Madras. The films showed an increase of 
rarefied areas aU over the cranium {Fig 419). 

Nov. 20. — ^Patient admitted to the General Hospital, Madras, for further 
investigation. He now complained of severe pain over the right side of chest and 
back, and the headache, though of less severity than formerly, stiU persisted. 
Proptosis of the left eyeball was again present. Patient stated that his general 
health had been good, though he looked thinner and less well nourished than he 
■did in May, 1934. 
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Blood Chemistry (investigated by Dr. Mannadi Nayar). — 

Blood-sugar 109-6 mg. per 100 c.c. 

Blood-lipoid . , 


Blood-cholesterol 
Blood-count . — 

R.B.C. 

W.B.C. 

Polymorphs .. 

Lymphocytes 
Eosinophils . . 
Mononuclears 
Wassermann reaction, negative; 


270-8 

I8I „ 

4,650,000 
9375 

66 per cent 

3 ® 33 33 

I 33 33 

3 33 33 

Kahn test, negative. 


* 



.c. 








4 




Fig. 419. — Radiograph of skull. 


Radiography. — ^X-ray examination of the skeleton was carried out by Dr. 
Pillai, of the Barnard Institute of Radiology. The radiological findings were : — 

Chest : There is a tendency to early fibrotic changes in the right lung, chiefly 
at the upper lobe. Tendency to calcification of the costal cartilages. Hilar shadows 
rather dense. 

Humerus: There is a large area of atrophic changes of the fibrocj'stic type 
in the upper half of the left humerus and a small area in the lower end on its 
external aspect. There are similar changes noted in the whole of the right 
humerus {Fig. 420). 

Scapula : The left scapula shows s imil ar changes at the lower half of the 
axillarj' border {Fig. 420). 

Radius : The upper end of the left radius shows an area of atrophic changes 
at the level of the tubercle of the radius. The upper end of the right radius also 
shows similar changes of an early nature. 
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Lower limbs: The alee of the iliac bones, the pubis and the rami, and the 
upper ends of the femora also show s imil ar changes {Fig. 421). 

Jan. 25, 1935. — ^Arrangements had been made to repeat all blood examinations 
but the patient suddenly left the hospital and proceeded to his home. 

Jime 6. — ^Dr. Natesan, who had got in touch with the patient, sent the following 
note ftom Madiura : — 

General Condition . — ^Highly emaciated — “ skin and bones ” ; bed-ridden ; 
p uffin ess of the cheeks and feet 5 markedly anaemic ; abdomen tympanitic. 

Skidl . — Left eyeball proptosis as before. A slight softish tumour mass, the 
size of a bean, has appeared just above the glabella. Probably on account of his 
emaciation the left parietal eminence appears slightly bigger than normal. 

Eye . — ^Vision in left eye — ^perception of light ; right eye — normal. 

Respiratory System . — Shght cough. Wooden dullness over the whole of the 
chest. ? further deposits in lung. 

Urine . — Scanty, high-coloured, loaded with albumin. Bence-Jones reaction — 
negative. 

Jime 18. — Dr. Natesan reported that the patient died on June 15. 

Final Histopathological Report (Dr. A. N. Goyle). — ^Myeloma. 

Detail of Cellular Structure . — “ The cells themselves chiefly conform to two 
types, one fusiform or ovoid with deep-staining nuclei with indistinct chromatin, 
and the other with large rounded hght-stained nuclei showing weU-deflned 
chromatin nodes. These cells show very litde protoplasm. Under the oil- 
immersion lens, the nuclear chromatin is not arranged in a regular cartwheel fashion 
as in the plasma cell, but there is some resemblance in the nuclear structure to 
those cells. The protoplasm is scanty and can hardly be made out. It does not 
show the basophilic character of the plasma cell. Here and there, large cells with 
large nuclei can be made out. Mitotic figures are very few in the section. I think 
the dark-staining cells are more or less of the same type, where the nuclei have 
undergone compression. In some places the nucleolus has taken an acidophilic 
staining. With Unna Pappenheim, these cells do not show the differential staining 
of plasm cells, since the protoplasm can hardly be made out. On the whole the 
nuclear structure is more that of an endothelioid type of cell.” 


A CASE OF DIAPHRAGMATIC HERNIA 

By T. W. MIAIPRISS 

FROM THE SURGICAL UNIT, ST. THO.NWS’S HOSPITAL, LONDON 

Although cases of diaphragmatic hernia are now recognized as being comparatively 
common, this case is recorded as it presents certain imusual features. 

The patient was a female child, who was first brought to hospital in Februaiy, 
I935 j at the age of nine months. Breast-feeding had been abandoned after two 
months, and since then attacks of vomiting had occurred with increasing frequencj' 
and severity. Her weight at the age of nine months was izHb. Her diet was care- 
folly adjusted, but the attacks of vo mitin g continued, and her weight on admission 
m May, 1935, at the age of 12 months, was onl}* 13^ lb. Large vomits occurred 
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about twice a day, and the child was only able to take liquids and then very slowly; 
altered blood was present in both vomit and feces. No abnormal signs were 
detected in the abdomen, but a radiological examination after a barium meal showed 
that part of the stomach was situated in the posterior mediastimun to the right of 
the vertebral colmnn {Fig. 422). After two months’ careful dieting in the ward, 
it was apparent that no improvement had occurred or could be expected. 

First Operation. — Laparotomy was performed by Mr. Max Page on July 10, 
1935, the child then being fourteen months old ; the pylorus and the greater part 
of the stomach were reduced from a hernial sac in the neighbourhood of the 
oesophageal opening and an attempt was made to repair the opening by catgut 



Fig. 422 — Radiograph after banuin meal, shoeing the greater part of the stomach in the postenor 
mediastmum. A, Antero-postcrior viewj B, Lateral view. 


sutures placed across the orifice. The child made a good recovery, vomiting 
ceased, and weight was put on rapidly. This improvement lasted for five months, 
although radiological examination one month after the operation showed that the 
hernia had recurred. 

In December, 1935, the child was readmitted owing to recurrence of severe 
vomiting for four days ; the weight was then 19 lb. Radiological examination 
showed that the hernia was present. Vomiting continued and the child rapidly 
lost weight. 

Second Operation. — On Jan. 15, 1936, a second laparotomy was performed 
by Mr. Max Page. The pylorus and the greater part of the stomach were again 
reduced from the hernial sac with some difficulty; the presence of adhesions 
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prevented any attempt at repair in so feeble a subject, Gastropexy -was performed 
by suturing the greater ciurvature of the stomach to the anterior abdo min al wall, 
"nie child’s post-operative condition was poor ; vomiting continued, and she died 
on the third post-operative day. 

Post-mortem Examination. — ^The hernial sac was empty, the stomach was 
attached to the anterior abdominal wall, and no leakage or obstruction was 
apparent. The hernial orifice was caused by gross dilatation of the oesophageal 
orifice in the diaphragm ; the oesophagus was short, so that the upper third of the 
stomach was always above the diaphragm ; sections taken from the thoracic portion 
of the stomach prove that this is stomach and not a dilated oesophagus. The 
anterior surface of the stomach was attached to the anterior margin of the oesophageal 
opening, and the sac of the hernia, consisting of the upper part of the lesser sac 



Fig. 423.— Diaphragmatic hernia. Hcnual orifice seen from below. 

A, Pylorus j B, Posterior aspect of stomach. 

of the peritoneum, passed upwards behind the stomach into the posterior medias- 
tinum on the right of the vertebral column (Fig. 423). Before operation the greater 
curvature of the stomach and the pylorus had rotated upwards into this hernial sac. 
The CESophageal opening caused no constriction of the stomach, and the child’s 
sjTnptoms were due to this rotation of the greater curvature and the pylorus through 
the orifice into the sac. 

The oesophageal orifice of the diaphragm, although dilated, had normal botm- 
daries, and using Dunhill’s classification this represents an extreme example of 
the short-oesophagus type of diaphragmatic hernia. 

The points of interest are : — 

I. The sac was formed entirely from peritoneum of the lesser sac. The anterior 
wall of the stomach was attached firmly to the anterior margin of the oesophageal 
opening. There was no sac passing into the thorax in front of the stomach. 
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2. The sac passed into the posterior mediastinum entirely to the right of the 
vertebral column. 

3. The possibility of gastropexy proving a satisfactory procedure. 

In this case the obstructive symptoms were due to rotation of the greater 
curvature and pylorus through the sac into the medias tinum and not to the fact 
that the upper third of the stomach was situated permanently in the thorax. 

Observations by Mr. C. Max Page. — 

The specimen described is unusual in the large size of the hernial sac extending 
into the right pleural area. Operation became imperative at an early age on account 
of the severity of the symptoms caused by the herniation of a large section of the 
stomach. A radical cure of the hernia by the thoracic route did not seem justifiable 
in this infant. It would, however, appear possible that if a fixation of the stomach 
had been carried out at the first operation the child might have survived. It seems 
likely that an effective fixation of the distal half of the stomach would prevent 
prolapse of sufficient of that viscus into the hernial sac to produce symptoms. 

I wish to thank Mr. C. Max Page for permission to publish this case, which 
was under his care, and to express my indebtedness to Sir Thomas Dunhill for his 
assistance in interpreting the findings. 


AN UNUSUAL VASCULAR COMPLICATION 
OF CERVICAL RIB 

By E. R. flint 

SURGEON TO THE GENERAL INFIRMARY, LEEDS 

Nellie A., aged 45, was admitted to the General Infirmary at Leeds on May ii, 
1936, under Dr. McAdam, who obtained from her the following history. 

History. — ^Except for poor circulation all her life, in the hands particularly, 
there was no thin g of much note until two months before admission, when she noticed 
an aching pain in the right thenar eminence •, the pain passed into her wrist and 
palm, and more recently upwards into the shoulder. She had no similar pain in 
her left arm or anywhere else. During the wo months she had slight numbness 
in the right index finger. For several years she had noticed a small pulsating lump 
in the right supraclavicular fossa. On Sunday, May 17, it was observed that the 
pulsation had disappeared — ^it did not re-appear again — and on the same day the 
lump became p ainf ul and much larger, and the pain in her hand worse. 

On Examination. — ^Examination five days before operation showed an ill- 
defined swelling filling the right supraclavicular fossa ; it was tender and fixed 
deeply, but not to the skin. There was no pulsation in or over the lump. Palpa- 
tion caused local pain, but no radiation. There was no pulsation in any of the 
vessels of the right arm ; on the left side pulsation was normal. There' was slight 
wasting of the muscles of the arm and hand on the right side and some diminution 
in muscular power. Sensation was normal and equal on the two sides i the colour 
of the right hand was rather bluer than on the left side. No other abnormal 
physical signs were present. 
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X rays showed a cervical rib on both sides, apparently complete. 

Dr. McAdam asked me to see her with a view to surgical treatment. 
Operation (May 25). — ^After dividing the skin and platysma {Fig. 424) a 
yellowish-white non-pulsating tumour presented external to the scalenus anticus. 
It was about the size of, and shaped very like, a Victoria pliun, and extended a litde 



Fig. 424. — Showing position and shape of incision. The sternomastoid is indicated by the 
broken line A, the clavide by B ; C shoTrs the incision. 

beneath the scalene {Fig. 425). A small incision was made into it and some clot 
evacuated. The tumour lay on a cervical rib, which had a keen anterior edge, and 
at one place a rather sharp projection. The rib was complete j that is to say, it 
was united to the first rib by bone, and ran a fairly straight course between its 
vertebral and costal attachments. The scalenus anticus was divided, and the 




Fig. 425.— ^Condition found on c3cposure, with 
the nimour in situ. A, Br 2 chial plexus; By S^cnus 
mediiw ; C and C', Subclavian artery ; D, Stemo- 
mastoid; E, Scalenus anticus ; F, Tumour; GjQavide. 


Fig. 426. — ^After ligamre of ruhcLman artery 
and remerv^ of tumour. A, Brachial plexus, held 
aside; B, Scalenus mcdius ; C and O', Sub- 
clavian artery hzatured ; D, Stemcmastcid , 
E and E', Scalenus anticus dr.tded; G, Clavicle; 
H, 1st rib ; I, Cemcal rib (note sharp edge). 


subclavian artery was seen entering and leaving the swelling ; h'gatures were placed 
above and below the tumour and it was removed, the rib being left in situ {Fig. 426). 
The patient was discharged on June 5 in good condition. 

On July 24 the patient was seen again. All pain has gone, and she is doing 
house-work, which she had been tmable to do for several weeks before operation. 
The hand is a good coloim. 
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Pathological Report (Prof. M. J. Stewart). — Sections have been taken 
both across the rupture in the wall of the artery and across the non-ruptured 
portion. Actually the breach in the arterial wall does not suggest an aneurysm, 
but rather a sudden rupture of an arterial wall which had been weakened ftom 
without. The lumen is lined by organizing thrombus of some standing, and the 
middle coat shows much diffuse fibrosis, but the chief changes are in the adventitia 
and external to it, where there is a broad zone of active granulation tissue. This is 
in keeping with the suggestion that pressure of a cervical rib may be the prime 
etiological factor. None of the changes suggest a S5rplulitic arteritis, although the 
peri-arteritis might conceivably be syphilitic in nature. This, however, seems 
unlikely, since the middle coat shows no such change. 

Commentary. — Many of the features presented by this case conform to the 
usual clinical experience : for example, the patient was a middle-aged woman with 
an accessory rib on both sides (about 75 per cent of cases) but symptoms only on the 
right side. The unusual thing about this patient is the type of vascular complica- 
tion, which was apparently a false aneurysm brought about by the constant pressure 
of an unusually sharp-edged rib. Thrombosis in the subclavian artery has been 
seen fairly often, and aneurysm has been reported (Billington’- records a fusiform 
aneurysm in association with a cervical rib), but I have been unable to find any 
description in the literature of a case such as is here described. 

Two causative factors appeared to be present : (i) The almost cutting edge 
of the rib ; (2) Its nearly straight course, giving the scalenus anticus the fullest 
opportunity for constricting the artery. Telford and Stopford- find it difficult to 
believe that pressure is exerted on the subclavian artery in the presence of a cervical 
rib ; the case reported above would seem to make it quite certain that such pressure 
does occur sometimes, though it is not the cause of all the symptoms. 

No attempt was made to remove the rib in my case, as I believe this to be 
unnecessary and certainly more mutilating than simple division of the scalene at 
or near its attachment to the first rib ; such a division opens up the space at the 
root of the neck quite enough to accommodate all the structures freely. 

REFERENCES 

^ Billington, W., Brit. Jour. Surg., 1931, xix, 334. 

- Telford, E. D., and Stopford, J. S. B., Ibid., xviii, 557. 


THYROID TUMOUR WITH MULTIPLE METASTASES 

By JOHN WILLIAMSON 

MEDICAL OFFICER, TANGANYIKA TERRITORY 

This case was seen by me in 1932, soon after W. K. Connell had published a paper 
in the British Journal of Surgery^ on two cases of thyroid metastases seen by 
him in Dar-es-Salaam. 

I do not think there is any doubt but that this is a case of thyroid metastases, 
but it differs from Dr. Connell’s cases in that the metastases are multiple and the 
enlargement of the thyroid is very marked. 

Unfortunately my notes on the case are not available, and the following very 
brief history has had to be supplied from memory. 
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Fig. 428. — Radiograph of xhc skull. 
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The patient was a female African, of about 26 years of age, and she came from 
a village near Turiani, in the Morogoro District of Tanganyika Territory. She 
was a healthy individual, and only came to Morogoro Hospital because she was seen 
by a keen African District Sanitary Inspector, and his description aroused my 
curiosity. Histories are always difficult in Africans, and this case was no exception 
to the rule. It would seem fairly certain, however, that the growths had been 
present for at least ten years, and that the rate of growth was very slow. Some of 
her friends actually said they could not remember her without them. She was 
married to a man many years her senior, and had had two healthy children, both 
of whom died in early childhood. The Wassermann reaction was ++. 

There was nothing of note on examination. The pulse was regular in rate 
and rhythm, was 70 per minute, and responded normally to exercise. 

The photograph shows clearly the healthy appearance of the patient (Fig. 427), 
and the radiopaph the crater-hke condition of the new powths (Fig. 428). 

I have to thank The Honourable The Director of Medical Services, Dar-es- 
Salaam, for his permission to publish the illustrations. The radiopaph was taken 
by Mr. J. E. Brunnen, of the Tanganyika Civil Service, and intensified by Messrs. 
Kodak Ltd. 
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Techniques Chirxirgicales. By A. Gosset, Chirurgien de la Salpetriere, Professeur de 
Clinique chirurgicale a la Faculte de Mededne de Paris i with the collaboration of 
MM. L.-G. AauoTj Ivan Bertrand, Jean Charrier, P. Funck-Brentano, J. Garcia- 
Calderon, Jean Gosset, P. Hauduroy, R. Ledoux-Lebard, R. Leibovici, G. Lcewy, 
P. Petit-Dutaillis, P. Rouche, R. Saitvage, G. SEiiiE, R. Sodpault, M. Thlalheimer, 
and E, Wallon. • Imperial 8vo. Pp. 434 -F viiij with 219 illustrations. 1936. Paris ; 
Masson et Cie. Paper covers, Fr. 105 ; bound, Fr. 125. 

Here M. Gosset and his colleagues present an account of the Surgical Service in the Salpetriere 
Hospital in Paris, of which M. Gosset has been the Director for more than twenty years. 

In addition to a number of technical articles, e.g., on Diaphragmatic Hernia and Intes- 
tinal Obstruction, which describe the activities of the CUm'c, Gosset enunciates his matured 
convictions concerning the housing, organization, and staffing of a surgical unit. The 
org aniz ation comprises both the Clinic of the Faculty and also an Anti-cancer Centre such 
as exists in Paris and in some of the large French towns. The number of beds in the 
Clinic is 300, which are divided among pavilions, each containing 30 beds. To each pavilion 
two assistants are attached who work under the authority of the '' chef de service ”. The 
Clinic includes numerous assistants, both surgical and medical, and a complete service of 
radiology, radiotherapy, curie-therapy, and laboratories of pathology, chemistry, baaeriology, 
and hematology. This contribution shoidd be of great service to anyone contemplating the 
organization of a surgical unit. 


Minor Surgery. By Frederick Christopher, S.B., M.D., F.A.C.S., Associate Professor 
of Surgery at the Northwestern University Medical School, Chicago ; Chief Surgeon 
at the Evanston ( 111 .) Hospital. With a Foreword by Allen B. Kanavel, M.D., FA.C.S., 
Professor of Surgery at the Northwestern Um'versity Medical School. Third eciition, 
reset. Large 8vo. Pp. 1030, with 709 illustrations. 1936. London and Philadelphia : 
W. B. Saunders Co. 42s. net. 

Minor Surgery is defined here as the surgery which has a low mortality i which recjuires 
but few assistants ; and which is done generally in the hospital out-patient department or in 
the office. 

Though dealing with minor surgery it is not a little book, for it is an octavo volume of 
1030 pages. Nor does it treat the subject as one of min or importance. Rather it emphasizes 
the point that minor surgery may become major surgery through carelessness or incompetence, 
and that there caimot be too much instruction in minor surgery. 

The whole range of the subject is treated most exhaustively and sensibly, and it should 
prove a useful book of reference to all students beginning singery and also to resident medical 
officers. 

One of the best sections in the opinion of the reviewer is that dealing with the treatment 
of wounds and the methods of secairing early healing and restoration of function. 


ManuM of Emergencies : Medical, Surgical and Obstetric : Their Pathology, 
Diagnosis and Treatment. By J. Snowman, M.D., MJl.CP.Lond. Third edition. 
Crown Svo. Pp. 401 -F ix. 1936. London : John Bale, Sons & Danielsson Ltd. 
IDS. 6d. net. 

It is verj’ remarkable how much useful information has been packed into this small manual. 
It was originally based on the treatise of Lenzmann, but has been well adapted to the modem 
standard of teaching in British text-bcxjks. After treating of shock, the various emergencies 
w'hich may affecx the respiratory, cardiac, nervous, alimentary, and urinary systems are dealt 
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•with. In the abdomen acute general peritonitis is discussed before the causative conditions 
e.g., appendicitis, and we think that this is a mistake. Fifty pages are devoted to poisons 
and the book concludes with a consideration of obstetrical emergencies. The manual is 
clearly written and its information accurate and reliable. 


Operative Surgery. By Alexander Miles, M.D., LL.D., F.R.C.S. (Edin.), Consulting 
Surgeon, Royal Infirmary, Edinburgh, and D. P. D. Wilkie, M.D., F.R.C.S. (Edin. and 
Eng.), Professor of Surgery, University of Edinburgh. Second edition. Demy 8vo. Pp. 
631 + XX, with 329 illustrations. London : Orford University Press. 21s. net. 

This is the second edition of a text-book on operative surgery, the first edition of which was 
reviewed in this Journal. The book is intended for students attending a course of operative 
surgery. It is well illustrated, and sets out in lucid manner aU the operations which a student 
is expected to know. 


The Surgical Technic of Abdominal Operations. By Julius L. Spivack, M.D., 
Assistant Professor of Surgery, University of Illinois College of Medicine ; Professor 
of Operative Surgery and Surgical Anatomy, Cook County Graduate School of Medicine ; 
etc. loj X 7J. Pp. 718 + xvi, with 362 illustrations. 1936. Chicago : S. B. Debour. 

In a volume of some size the author describes with meticulous detail the surgeon’s technique 
within the abdomen. No attempt is made to give indications for the procedures described ; 
he deals with the How, not the Why. Starting with the simplest procedures of knot-tying 
and sutures, he builds up the detailed steps of typical abdominal operations. The field is 
covered very thoroughly, and some of the procedures are of historical rather than of practical 
interest. 

In spite of the limitations necessarily inherent in a book of this type, it has a very definite 
place in the surgical library, both for the post-graduate student of surgery and for the man of 
maturer years, and one has only to dip into its pages to realize how relatively narrow a groove 
of technique one is apt to develop and to hand on to one’s assistants. Whilst apprenticeship 
is essential, it is the richer for the study of surgical technique as a basic factor in the craft of 
surgery. The illustrations are numerous and give reality to every operative step described 
in the text, whilst a full bibliography rounds off each chapter. 


Appendicitis : When and How to Operate. By W. J. Stewart McKay, M.B.,_B.Ch., 

B.Sc., Senior Surgeon, Lewisham Hospital, Sydney. Demy 8vo. Pp. 260 + xii, with 

16 illustrations. 1936. Sydney : Angus & Robertson Ltd. 12s. 6d. net. 

It is bard to conceive that in these days any medical man, even in the -wilds of Australia, trained 
as he must have been at a school of medicine of some University, could possibly display such 
gross ignorance of the practical details of aseptic operative surgery as the author throughout 
this work assumes. Far too much space is occupied in describing the elementary minutiae 
of the reqmsite preparation for operation, and much of it might well have been left to the 
practitioner’s resourcefulness and ingenuity. The book is stated, in the Preface, to have been 
started as a guide to the general practitioner in the country who “ thinks that he would like to 
try and remove a diseased appendix ”. If his ignorance be anything approaching what the 
author would have us believe, it would, we consider, be very much better to discourage rather 
than encourage him to undertake “ His First Appendix Operation ”, which was the title 
originally intended for this work. 

The author has, himself, evidently had a ripe experience in the diagnosis and treatment 
of appendicitis — such an experience as commands respect for his opinions, although some of 
these are distinctly unorthodox. He believes that “ chill is the chief cause of appendicitis 
in those persons who are predisposed to catarrh by the inheritance of exuberant lymphoid 
tissue in the appendix, which is almost invariably accompanied by an exuberance of lym- 
phoid tissue in Waldeyer’s circle in the nasopharynx ”, and that “ children and adults who 
have enlarged tonsils always have a large appendix : people who have a large appendix are 
often subject to catarrh of the colon and appendix ”. 
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In the clinical investigation of a case of acute appendidtis the importance of vaginal exam- 
ination in a married woman is very rightly stressed, but no mention is made of the equally 
important rectal examination in males and young females. In describing rigidity of the 
abdominal wall no proper distinction is drawn between ‘ voluntary ’ and true ‘ involuntary ’ 
rigidity, nor is their differential diagnosis discussed. On the whole the technical details of the 
operative procedures recommended for the different types and stages of acute appendidtis are 
admirably described and are such as we can commend — with a few exceptions. Thus, in 
operating for appendidtis with diffuse peritonitis it is advised (p. 201) that after removal of the 
appendix a fresh opening should be made in the median line and the peritoneal cavity well 
flushed out with warm saline solution — a practice we had thought quite obsolete ; while in 
opening an appendicular abscess transperitoneaUy the protection of the peritoneal cavity by 
gauze packing — a very important maner — ^is very inadequately described. The advice given 
as to the non-removal of the appendix in large abscess cases is extremely sound, all the more 
so when proffered to one undertaking “ his first appendix operation ”, Several good redpes 
and some useful hints on diet are given in an appendix. 


The Thyroid : Surgery, Syndromes, Treatment. By E. P. SLO.tx, AI.D. Edited by 
Alembers of the Sloan Clinic. With a Foreword by Wm. Sea.\lw B.'Unbridge, M.D. 
loi X Pp. 475 -i ix, with gg illustrations. 1936. London : BaiUiere, Tindall & 
Cox. 45s. 

This volume makes no pretence of being an encydop^dic work of reference, but embodies 
the working theories and condusions, unhappily posthumous, of a surgeon who devoted 
twenty-five years of his life exclusively to goitre work. That his practical experience was 
abimdant is evident from the statement that at the time of publication some 15,000 cases of 
goitre had been operated on in the Sloan Clinic. There is, indeed, evidence in the book that 
the vast amount of routine operative work has militated against sdentific investigation to some 
extent, for the sections dealing with the details of operative technique and surgical anatomy 
are more convincing than those concerned with etiology and pathology. The author 
elaborates a theory that there is in secondary toxic goitre an ‘ anaphylactic group ’ of cases 
in which such symptoms as urticaria and astWia are due to absorption of certain imspecified 
degeneration products. No attempt, however, appears to have been made to establish this 
interesting theory upon a sotmd experimental basis. The theory that toxic goitre is a dys- 
thyroidism rather than a hyperthyroidism is supported, and attention is concentrated on the 
thyroid gland, with little consideration of the part played by the hypothalamus and the 
pituitary in initiating the hyperplastic change in the thyroid. There is no mention of 
Harington’s important researches on thsroxine. The proof-reading leaves much to be desired, 
and it is irritating to find ‘ septie ’ recurring as the plural of septum, and to be told that “ the 
thymus measures 5 c.c. in length and 4 c.c. in width 


Die Nachbehandlung nach Operationen ; ein Lehrbuch in Vorlesungen. By Prof. 
Dr. Paul Reichel, Geheimer Sanitatsrat. Third edition. Large 8vo. Pp. 4g9-rxii, 
with 85 illustrations. 1936. Alunich : J. F. Bergmann. Paper covers, RAl. 24 ; 
bound, RAi. 25.80. 

This book, which is in the form of forty-two lecmres, is of especial value in describing and 
discussing the after-treatment of operation cases because it represents the matured experience 
of its distinguished author. The first edition was written in Breslau in i8g6, when he had 
only ten years’ experience as an assistant but was filled with the enthusiasm of youth. The 
second was from Chemnitz in igo8, and the present, in 1936, when he has had more than 
thirty years’ experience as the director of a large hospital in Alunich. 

The work is divided into two parts : the first, of fourteen lectures, deals with general 
surgical problems, concluding with a discussion of the role of physiotherapj’, in which 
mechanical apparatus plays a larger part than we are accustomed to assign to it in this 
country. 

The second part, consisting of twenty-eight lectures, deals with aU the organs of the 
body, and special surgical departments. Of these no less than eight arc concerned with 
laparotomy and operations on the stomach and intestines. The last eight lectures deal with 
the after-treatment of injuries and operations on the limbs. A specially useful feature of 
this section is the discussion about prognosis and insurance liabilities. 
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Chirurgische Operationslehre. By Dr. Max Saegessar, Privatdozent an der Universitat 
Bern. Crown 8vo. Pp. 189 + vi, with 132 illustrations. 1935. Berlin : Julius 
Springer. Paper co^^ers, RM. 7.50; bound, S.60. 

This short and compact book is primarily a guide to an operation course on the cadaver. As 
it represents the teaching of the famous Bern School, and is introduced by De Quervain, its 
authority is beyond question. Its main value is the many anatomical diagrams, which aremodels 
of accuracy and clearness. As in all books of this kind, the space devoted to the ligature of 
arteries and amputations is out of all proportion to their importance in clinical surgery. 


Recent Advances in Genito-urinary Surgery. By Hamilton Bailey, F.R.C.S. (Eng.), 

Surgeon, Royal Northern Hospital ; Surgeon and Urologist, Essex County Council ; and 

Norman M. Matheson, M.B., F.R.C.S., M.R.C.P., Surgeon, Central Middlesex County 

Hospital. Large post 8vo. Pp. 213 + viii, with 89 illustrations. 1936. London ; 

J. & A. Churchill Ltd. 15s. net. 

This is one of the latest additions to the “ Recent Advances ” series, and it is no mean praise 
to state that it keeps up to the standard of the previous volumes. It is well written and 
attractively published ; in it the authors more than justify their attempt to place before their 
readers recent innovations as they affect the commoner conditions encountered in urological 
practice. 

Amongst the many excellent discussions we should select that on the etiology of urinary 
stone as one of the best ; it embodies all the most recent work on the subject and lays 
emphasis on the undoubted relation between calculus formation and endocrine dysfunction; 
since renal colic and hxmaturia may antedate the clinical manifestations of hyperparathyroid- 
ism, it seems probable that some, at any rate, of those disheartening cases of recurrence of 
stone in the kidney may owe their cause to this disease. 

On two points we venture to suggest that the authors do not express the current opinion 
of urologists ; they do not mention the median subumbilical incision for the removal of stone 
from the pelvic ureter — a surprising omission — and they assert that most surgeons now 
remove the ureter “ in its entirety ” when excising a tubercidous kidney ; we own that they 
add that this technique is not universally agreed on, but, if it be done with the object of 
avoiding a subsequent sinus in the loin, we believe that it is unnecessary. 

There are excellent sections on pyelography, on renal function tests, on the role of 
sympathectomy in urology, and on modem methods of treating the enlarged prostate. 

The numerous illustrations are hardly up to the high standard to which Mr. Hamilton 
Bailey has accustomed us, but this may be explained by the fact that they have been borrowed. 
The bibliography at the end of each section is admirable, and is exactly what is needed by 
the busy surgeon. 

This handy litde book contains a vast amount of useful and interesting information, and 
we have no hesitation in recommending it to the readers of this Journal. 


Surgical Diseases and Injuries of the Genito-Urinary Organs. By Sir John 
Thomson-Walker, D.L., M.B., C.M.Ed., F.R.C.S.Eng., Consulting Urologist and 
Emeritus Lecturer in Urology, King’s College Hospital, etc. Second edition, revised : 
edited by Kenneth Walker, M.A., M.B., B.C. (Cantab.), F.R.C.S.. Eng., Jacksonian 
Prizeman and Hunterian Professor, R.C.S., 1911, 1922, 1924, 19331 Lecturer m 
Venereal Diseases, St. Bartholomew’s Hospital; etc. Medium 8 vo. Pp. 974 -1- xwii, 
with 283 illustrations and 25 colour and 33 black-and-white plates. 1936. Cassell & Co. 
Ltd. 32s. 6d. net. 

In a review of the first edition of this book, in 1914, we ventured to predict that it would 
quickly take its place as a standard text-book in urology ; this has been verified, and the 
work has proved of the greatest service to the general surgeon as well as to the specialise. 

This new volume is a credit to the authors, the publishers, and the artists concerned ; 
it is well bovmd and clearly printed, and the illustrations are not only well reproduced and 
of artistic merit, but they are of real help in elucidating the text. 

Owing to the advances in genito-urinary surgery during the last twenty years it has 
been found necessary to write new chapters on renal function tests, on transurethral operations. 
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on obstruction at the bladder neck, and on impotence and sterility ; these have been admirably 
done, and give a clear and up-to-date account of our present knowledge of these subjects. 
For the same reason those sections which treat of prostatic enlargement, of renal tuberculosis, 
and of bladder tumours have had to be rewritten ; the subject of the use of X rays in diagnosis 
and treatment has been dealt with more fuUy, and the recent developments in pyelography 
have necessitated many additions to both the test and the illustrations. 

We cannot help thinking that the numerous readers of this rather monumental test- 
book will feel a sense of disappointment, mingled with a mild surprise, when they eagerly 
turn to certain parts to find out what two such well-known urologists have to say on some 
of the very latest advances in treatment. 

For instance, we not urmaturally looked up the treatment of the Bacillus coU infections 
by the use of mandelic add ; we own to feeling slightly shocked when we found no mention 
of this drug either in the text or the index. In the same way, we sought in vain for any 
reference to the treatment of retention of the testis by endocrine therapy. 

It may quite well be that the authors consider that the introduction of mandelic add 
is too recent for its value to be properly assessed, and that they disapprove of the use of 
injections which favour the descent of the testis, possibly by bringing about a premature 
development of the secondary male characters. We think, however, that the student of 
surgery would expect to find in a modem volume of urology a discussion on such important 
points and some guidance as to their value ; moreover, at the higher examinations in surgery, 
a candidate would surely be required to know something on such subjects. 

We hesitate to criticize the chapter on tumours of the suprarenal gland, for it might be 
urged that this organ belongs neither to the urinary nor to the genital apparatus ; since, 
however, several pages have been devoted to these neoplasms we record our surprise that 
it has not been brought up to date. The astounding changes that may occur in the female 
afflicted by such a growth — the moustache and beard, the apical baldness, the general 
hirsuties, the amenorrhcEa, the rise of blood-pressure, and the alteration in the sexual outlook — 
are not mentioned ; no reference is made to the late Sir Percy Sargent’s successful case of 
operation, nor to any recent literature on the subject, though several cases have been published 
in the last few years. Indeed, svith the exception of a reference to an article by Broster in 
1931, the bibh'ogtaphy at the end of this chapter is quite out of date. 

An excellent chapter on Stone in the Ureter is similarly marred by what we think must 
have been an oversi^t of the authors. In cUscaissing the operative treatment of stone in 
the pelvic ureter they state that “ the median subumbilical incision and extraperitoneal 
approach is far superior to the lateral curved incision ” : a remark with which every surgeon 
who has tried the former operation will most emphatically agree. It is disconcerting, there- 
fore, to find under the heading of operations on the ureter, a long description of what is 
admittedly the inferior technique and a quite inadequate account of that previously recom- 
mended ; it is, in fact, dismissed in some seven lines, which would be of very slender 
assistance to any siugeon who was contemplating carrying out such an operation. 

Apart from these minor defects, which we recognize as liable to be included in any 
work of this magnitude, we have nottog but praise for the book and we cordially commend 
it to our readers. 

In the inevitable future third edition we hope the authors and publishers will have 
mercy on the poor reader and issue the work in two, or even three, volumes : this cpus 
ponderoswn weighs just over five pounds, and it is impossible to read it in comfort. 


Surgery for Dental Students. By Philip H. AIitchinep., ,M.D., FJl.C.S., C. E. Shattocr, 
A 1 .D., F.R.C.S., E. G. Slesinger, B.Sc., F.R.C.S., and Cecil P. G. W.^kelei’, D.Sc., 
F.R.C.S. 9x6. Pp. 364 -f ix, with 105 illustrations. 1936. London : BaiHiere, 
Tindall & Cox. 12s. 6d. 

The authors aim particularly at covering the Syllabuses in Surgery and Surgical Pathology 
of the Royal Colleges of En^and, Scotland, and Ireland, and of the British Empire Univer- 
sities : they do more, as they have succeeded in producing a concise and practical text-oook 
for dental students. 

The general surgical field is touched with a fight hand, yet with sufficient detail to give 
the student a working insight into underlying pathological and clinical processes ; coming 
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to the territories where a working knowledge of surgery is of importance the teaching becomes 
fuller and more detailed, and is of great practical value in dealing with the problems common 
to the surgeon and dentist. 

The skill with which condensation has been carried out without loss of eihciency should 
make the book popular with students and a convenient manual for reference after qualifying. 


Diagnosdk mit freiem Auge Ektoskopie und Ektographie mit einem Anhang neuere 
Tast-befunde. By Dr. Eduard Weisz and Dr. L. Schmidt. Fourth edition. Royal 
8vo. Pp. 176 + viii, with 84 illustrations. 1933. Berlin and Vienna : Urban & 
Schwarzenberg. Paper covers. RM. 9.50; bound, RM. ii. 

This monograph is a description of how much can be learned by mere inspection with the 
naked eye and by palpation. In the thorax the movements of the intercostal muscles, and 
in the abdomen the movements of the abdominal muscles, on respiration and on speaking are 
described in great detail, and especially as these movements are affected by various morbid 
conditions. In the present day, when so much reliance is placed upon diagnosis by laboratory 
and instnunental methods, it is well to be reminded of how much can be learned by the trained 
eye and finger. 


Gestes et ProcSdds techniques de Chirurgie Gdnerale. By Jean Berger, 

Chinn-gien des hopitaux de Paris. 9I + 6\ in. Pp. 138, with 124 illustrations. 1936. 
Paris : Masson et Cie. Fr. 32. 

This is a refreshingly original book. It is not a text-book of operative surgery, but a manual 
dealing with surgical technique. It describes not so much what to do as how to do it. It 
shows how to hold a pair of scissors and to cut a ligatme ; how to handle a needle, and to put 
on a pair of forceps ; and a hundred other points of technique. It is good, and will repay 
study by any surgeon who thinks about, and wishes to polish, his methods. 


A Descriptive Atlas of Radiographs. An Aid to Modem Clinical Methods. By 

A. P. Bertwistle, M.B., Ch.B., F.R.C.S. (Edin.). Third Edition, revised and enlarged. 

Cr. 4to. Pp. 560 4- xxxi, ivith frontispiece and 794 illustrations. 1936. London : 

Henry Kimpton. 42s. 

The fact that a third edition of this book has been called for in ten years shows that its value 
has been appreciated. 

It consists of 794 cases in which an X-ray print is accompanied by a short description 
and sometimes a clinical history. In the present edition two new sections appear, one on 
medico-legal problems, chiefly the determination of the age of the foetus, and one on anthro- 
pology, which contains only two figures, one of which is very obscure. In his introductory 
remarks the author makes a well-argued appeal for a museum of radiography. As a book 
of reference it is invaluable, but its usefulness will be improved as time goes on by the inclu- 
sion of more radiographs of difficult cases, whilst the obvious things might be omitted. For 
example, in the section on fractures, there is only one figure of a fractured os calds, whilst 
many of the common fractures of the shafts of the long bones hardly need the wealth of 
illustration given to them. 


Clinical Handbook for Residents, Nurses, and Students. Being the Routine Methods 
of St. Vincent’s Hospital, Sydney. By Members of the Staff of the Hospital. Edited 
by Victor M. Coppleson, Ch.M., F.R.C.S., F.R.A.C.S., and Douglas Miller, Ch.M., 
F.R.C.S., F.R.A.C.S. Cr. 8vo. Pp. 205 + x. 1936. London and Sydney : Angus & 
Robertson Ltd. 6s. 

It is obvious that a manual of this sort compiled by the members of a hospital staff for the 
guidance and direction of their own students, nurses, and residents, must be of great practical 
value. 

The chapters on clinical pathology and biochemistry, giving as they do an explanation 
and description of all ordinary methods, appear to us to be of the greatest value. Also the 
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many reference tables, e.g., those of the normal content of various substances such as urea, 
calcium, etc., in the blood, are most useful. It is curious that whilst the management and 
nursing of ophthalmic, E.N.T., skin, and gynaecological cases is described, there is no section 
on the management and nursing of general surgical or fracture cases, nor of the technique 
of radium application. The opening section on sterilization is excellent, but we think it 
illogical to describe a special ‘4-day’ method for operations involving bones and joints, which 
implies that the method used for other cases is inadequate. The method of cutting off plaster 
casts with a knife seems unnecessarily risky. 


Bailliere’s Synthetic Anatomy. By J. E. Chees.max. Part XIII. The Eye and Orbit. 
Plates 7^x9 in. 1936. London: Baillitte, Tindall & Co.x. 3s. net. Complete set 
of 14 parts in Binder, 45s. ner. Loose Leaf binding case, to take whole work, 
3s. net. 

We have already given an appreciative review of the early parts of this work, in which we 
described it as “ the best and most convenient substitute for the body ”. The last section, 
on the orbit, consisting of eight coloured plates, completes the series. It consists of super- 
imposed coloured pictures on a transparent medium, which allows each layer to be seen 
through the one above it. 

The facts that the work has been produced in French, German, and Spanish, and that 
over 100,000 copies have been issued, are sufficient evidence of its proved value in the teaching 
of anatomy. 


Text-book of Pathology. By Sir Robert Muir, M-A., M.D., Sc.D., LL.D., F.R.S., 
Professor of Pathology, University of Glasgow ; Pathologist to the Western Infirmary, 
Glasgow. Fourth edition. Medium 8vo. Pp. 994 -f \-iii, with 571 illustrations. 1936. 
London : Edward Arnold & Co. 35s. net. 

This is a new edition of the well-known text-book on pathology, and no further notice seems 
to be required than the statement that the incorporation of important additions to knowledge 
that have occurred since the last edition ensures that the book remains the standard work in 
pathology in this covmtry. 


Die Wirbelgelenke. By Prof. Dr. Max Lange, Direnor of the Orthopzdic Clinic, Munich. 

Second enlarged edition. Large 8vo. Pp. 138 viu, with 94 illustrations. 1936. 

Stuttgart : Ferdinand Erike. RAl. 10. 

This is a very careful study of the anatomy, physiology, and pathology of the inters'ertebral 
joints. The difficulties of accurate X-ray examination are stressed, and clear directions 
given for overcoming these. Then in great detail all conditions of altered position (e.g., 
scoliosis or kyphosis), and inflammatory, infectious, and traumatic conditions are described and 
figured from pathological specimens and radiographs. The greatest attention is paid to 
the changes in the joints between the articular processes rather than to those in the inter- 
vertebral discs. The book does not deal with problems of treatment. 


Roentgendiagnostik der Knochen- und Gelenkkrankheiten. By Professor Dr. Robert 
Kienbock (Vienna). Part 4. Degenerative Wirbelsaulenerkranfcungen. Large Svo. 
Pp. 229-450, with 214 illustrations. 1936. Berlin and Vienna : Urban & Schwarzenberg. 
RAl. 24. 

This is a very detailed account of the changes which take place in the vertebral bodies in 
chronic diseases of the vertebral column. It is chiefly concerned with static kyphosis, 
scoliosis, and spondylitis deformans. Its chief value hes in the numerous X-ray pictures 
of different regions of the spine and at different stages of the disease, together with careful 
clinical histories of the cases concerned. It forms a useful companion volume to that by 
Professor Lange which deals with the changes in the joints. 
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Die moderne Finsenbehandlung. By Dr. Svend Lomholt, Direaor of the Dermato- 
logical Clinic at the Finsen Institute, Copenhagen. Large 8vo. Pp. 64, with 52 illus- 
trations. 1934. Berlin and Vienna ; Urban & Schwarzenberg. 

This forms but a chapter in a larger work on treatment by radiotherapy. It gives in simple 
language the principles underlying the therapeutic use of light, both sunlight and that of 
various carbon and ultra-violet lamps. 

The modern Finsen lamp is a carbon-arc lamp with special lenses and filters, and it 
is claimed to be more efficient than the older pattern. Thirty advanced cases of lupus vulgaris 
are presented at different stages of treatment, showing the progress towards recovery made 
under the Finsen light treatment. 


Behandlung der Verletzungen und Eiterungen an Fingern und Hand. By Professor 
Dr. M. ZUR Verth, Privatdozent in the University of Hamburg. Second edition. 
5J X 8^. Pp. 164 -J- viii, with 59 illustrations. 1936. Berlin: Julius Springer. Paper 
covers, RM. 8.70 ; boimd, RM. 9.60. 

Traumatic surgery has assumed a much more specialized aspect in Germany than in this 
country. This is partly due to the system of state insurance of workmen which has made 
available a great mass of statistics showing the relative economic importance of different 
forms of injury. Over 34 per cent of all finger injuries lead to some degree of permanent 
disability. The amounts paid in compensation for cases of finger injuries is almost double 
that paid for all cases of fracture of the long bones. This little book is a clearly written 
and well-illustrated account of all the different types of injury and infection to which the 
hand and fingers are subjea, and the most effective way of treating the same. It concludes 
with a useful discussion of the different types of amputation of the fingers and hand suitable 
for hand workers and brain workers. 


Die Kurzwellenbehandlung in der Chirurgie. By Dr. Alfons Lob, Roentgenabteilung 
der Chirurgie, Univ.-^inik, Munich. Medium 8vo. Pp. 68. 1936. Stuttgart ; 

Ferdinand Enke. RM. 3.60. 

This is a short and simple explanation of the physical nature and action of short-wave therapy. 
The author holds that the early and exaggerated promises of the therapeutic value of this 
method have not been fulfilled. Especially is this the case in the treatment of acute pyogenic 
iffections, in which short-wave therapy can do no more than act as an adjuvant to the ordinary 
surgical treatment. With new growths, too, the short-wave therapy has given doubtful 
benefit, and that chiefly when combined with X-ray treatment. The principal value of the 
method according to the Munich experience is in the treatment of sub-acute and chronic 
affections. 


The Patient Looks at the Hospital. By Florence G. Fidler. With a Foreword by 
Joan Malleson, M.B., B.S. Crown 8vo. Pp. 128 xii. 1936. London : Robert 
Hale & Co. 2 S. 6d. net. 

This is a useless book which illustrates the fallacy of arguing from a particular to the general. 
Miss Fidler appears to have had some unfortunate experience in a voluntary hospital. She 
deduces therefrom that matrons are martinets, nurses are fools, doctors are hoodwinked, and 
committees’ interest lies more in the collection of money than in the welfare of the hospi^ 
inmates. She views everything with a jaundiced eye and seems to be wholly ignorant of life 
in a well-organized hospital. The book is dedicated “ to the Subscribers to all Voluntary 
hospitals ”. Dr. Joan Malleson writes a discrete foreword. 
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BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.] 


St. Bartholomew’s Hospital Reports. Edited by W. G. Bux, G. Ev«sS, G. Graham, 
G. Hadfield, C. F. Harris, W. Shaw, H. H. Wooixard, R. C El.msi.ie, J. P. Ross, 
and J. Maxwell. Vol. LXIX. Demy 8vo. Pp. 413 — xxvi. Illustrated. 1936. 
London : John Murray. 21s. net. 

Illustrations of Regional Anatomy. By E. B. Jamiesom, AI.D., Senior Demonstrator 
and Lecturer, Anatomy Department, Umversity of Edmburgh. F’cap 4to Secnon VI, 
Upper Limb, 42 Plates, 7s. 6d. Secuon VII. Lower Limb, 52 Plates, los. 1936. 
Einburgh ; E. & S. Livingstone. 

Disability Evaluation ; Principles of Treatment of Compensable Injuries. By 
Earl D. McBride, B S., M.D., F.A.C.S , Assistant Professor m Orthopedic Surgery, 
Umversity of Oklahoma. Large 8vo. Pp 623 — xvi, with 374 lUustrauons 1936. 
London and Philadelphia : J. B. Lippmcott Co. 38s. net. 

Textbook of General Surgery. By Warrek H. Cole, M D , FACS., Professor of 
Surgery, Umversity of Illinois College of Medicme, and Robert Exslax, M D , .Assoaate 
Professor of Surgery, Washmgton Umversity School of Medicine, St Louis. Large 8vo. 
Pp. 1031 — XVI, vsnth 559 illustrations. 1936. London ; D. Appleton-Century Co Inc. 
40S. net. 

Modem Urology in Original Contributions by American Authors. Edited by Hl'gh 
Cabot, M D., LL D., C.M.G., F.A.C.S., Professor of Surgery, The .Mayo Foundation, 
Graduate School of the Umversity of Minnesota ; etc. Third edinon, thoroughly 
reWsed. Royal 8vo. In two volumes. Vol. I, pp. 951, vnth 546 iHustranons and 
12 plates ; Vol. II, pp. 862, with 374 illustranons and 9 plates 1936. London Heniy 
Krmpton. 90s. net. 

Essentials of Oral Surgery. By Professor V. P. Bxair, A .M , M D , F .A C S . 
Washmgton Umversity, St. Loms, and Professor R. H I\'y, AID, DDS, FACS. 
Umversity of Pennsylvama, Philadelphia, with the collaboration of .Assoaate Professor 
J. B. Bro\W, M.D., F.A.C.S., Washmgton Umversity, St. Loms Second ediuon 
9j — 6 m. Pp. 606, with 445 illustranons. 1936. London • Henrj Kimpton. 30s ret 

The Digestive Tract : A Radiological Study of its Anatomy, Physiologj-, and Patho- 
iogj'. By Alfred E Barclay, O.B.E , AI A., AI.D., D AI R* &. E , Honorary Radiologist 
to the Nuffield Insutute for Aledical Research, Oxford Second edinon 7] 9,’ in 

Pp. 427 — xxxvi, with 296 illustranons, mcludmg 23 Plates 1936 London Cambndge 
Umversity Press. 36s. net 

Urological Roentgenology. Bv AIlley B. Wesson’, AI D , Ex-President, .Arrencan Uro- 
logical -Assoaauon, and Howard E Ruggles, AID, Roentgenologist to Umversin of 
California Hospital, St Luke’s Hospital, and Chnical Profes'or of Roentgenologv , 
Unuersin of California Aledical School 6] 9i m Pp 269, vith 22- illustranon'. 
1936. London : Henry Kimpton 22s 6d net. 

Medizinische Praxis. Band XXI. .Anleitung zur Schmerzbetaubung By Prof Dr 
Fritz F. HxRTEL, Direktor der chirurgischen Abteilung des 0 =kar Ziethen-Krankenhau'es 
Berhn-Lichtenberg. Large S\o Pp 106 — x. with 17 illustranons 1936 Dresden 
and Leipzig: Theodor Steinkopff Paper covers, R.M 10, bound, RAI ii 50 
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Pathologic der Funktionen und Regulationen. By Dr. L Lichtwitz, Head of the 
MetScal Department of the Montefiore Hospital, New York; Chmcal Professor of 
Medicine, Columbia University. Large royal ^o. Pp. jp + vui, with 77 niustrations 
mosdy plates, and 61 graphs. Leiden : A. W. Sijthoff’s Uitgeversmaatschappij N.V. 
Paper covers, FI. 13.25 5 Bound, FI. I 4 . 50 . 

The Operations of Surgery. By R. P. Rowlands, M.S. (Lond.), F R.C.S. (Eng.) Late 
Surgeon to Guy’s Hospital, etc. ; and Philip Turner, B.Sc., M.S. (Lond.), F.R.C.S. 
(Eng ), Consulting Surgeon to Guy’s Hospital, etc. Eighth edinon. Vo . II : The 
Abdomen. Royal 8vo. Pp. 998 + ix, with 514 illustrauons (4 m colour). 1937. 
London : J. & A. Churchill Ltd. 3^^. net. 

Tuberculosis, Cancer and Zinc, An Hypothesis. By Douglas Barron Cruickshank, 
L R C P and S., L.D.S. (Edin.), D.P.H. (Camb.), Member of Research Staff, Papworth 
viUage Settlement. With an Introduction by Sir Pendrill Vatoier-Jones, M.A. 
(Cantab.), F.R.C.P. (Lond). Demy 8vo. Pp. 75 + xvi. 1936. London: Medical 
Publications Ltd. 7s. 6d. 

iCidney Pain: Its Causation and Treatment. By J. Joni^D.Sc., M.D., M.S., 

F.R.A.C.S., Hon. Assistant Gynecological Surgeon, Women s Hospital, Melbourne. 
Large post 8vo. Pp. 94 + viii, with 61 illustrations. 1937- London: J. & A. 
Churchill Ltd. 7s. 6d. 
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IPSISSIMA VERBA 

By Sir D’ARCY POWER, K.B.E., Looton 


Xm. SIR WILLIAM STOKES, 1839-1900: 

AN EARLY ADVOCATE OF LISTERIAN SURGERY 

Sir William Stokes came of an Irish family distinguished for its intellectual 
ability through several generations. He was the second son of Dr. William Stokes, 
F.R.S., Regius Professor of Physic in the University of Dublin, a man of world-wide 
renown both as a physician and a scholar. His name remains in ' Cheyne-Stokes 
respiration’. Sir William Stokes’s elder brother was Whitley Stokes, C.S.I., 
C.I.E., a Celtic scholar and a member of the Legislative Council of India. 

Educated at the Royal School, Armagh, William Stokes entered Trinity 
College, Dublin, graduated in Arts at the age of twenty, and proceeded to the AI.D. 
in 1863. He then spent two years on the Continent and became fluent in French 
and German. He was elected Surgeon to the Meath Hospital in 1864, transferred 
to the Richmond Hospital in 1868 and returned to the Meath in 1888. He was 
elected Professor of Surgery in the Medical School attached to the Royal College 
of Surgeons of Ireland in 1872, became a Fellow of the College in the following 
j'ear and served as President in 1886, He received the honour of Knighthood at 
the hands of Lord Aberdeen, then the Lord-Lieutenant, in June, 1886, and in 1892 
was appointed Siugeon-in-Ordinarj' to the Queen in Ireland. During the South 
African War he offered his sendees, and in Januarj", 1900, went out as a consulting 
surgeon to the British Expeditionary Force. He entered Ladysmith soon after 
its relief and did much good work in various hospitals. He overtaxed his powers, 
however and died of pneumonia, complicated by chronic nephritis, at Pietermaritz- 
burg, Natal, on August 18, 1900. 

A highly cultivated gentleman, Stokes had the gifts of oratorj* and of humour. 
The passages quoted below show, too, that he was a master of English. They are 
taken from the address which he delivered at the Worcester meeting of the British 
Medical Association in 1882. Their interest lies in the fact that Listerian surgery 
still needed the active support of British surgeons : — 

‘'Among many depredator}^ remarks that have been made in reference to 
Listerism is one based on its alleged want of originality. It has been stated that 
VOL. XXIV — xo. 96 41 
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both antiseptic principles and practice were understood, recognized, and appreci- 
ated by many of Mr. Lister’s predecessors and contemporaries. Foremost among 
the latter, M. Maisonneuve has been mentioned. Having attended the clinique of 
that eminent surgeon for two sessions in 1864-5, I ^m in a position to mention 
the nature of the wound-dressings then employed by him. With a large syringe, 
a quantity of a weak solution of acide pheniqtie was applied to the wound, then a 
piece of hnen or cloth, perforated with numerous openings and covered with a 
yellow-coloured grease, was placed on the wound, secured by a dry compress and 



SIR WILLIAM STOKES 

bandage. Such were the antiseptic dressings of which Lister’s, it is alleged, are 
only a somewhat complicated, expensive, and in many cases dangerous reproduction ! 

“ Much blame has been cast on Professor Lister and his followers for not 
having had recourse more largely than they have done to statistics to prove the 
superiority of antiseptic practice over the older and alleged simpler methods of 
wound-dressing and to show that by the use of the former we are more indepen- 
dent of those epidemic influences that have hitherto been so pregnant with disaster 
in operative surgery. It is not my purpose here to discuss the value of the surgical 
statistics that have been adduced to prove that the alleged simpler methods of 
wound-dressing are of equal efiicacy to those of Lister, especially as most of them 
have a strange family resemblance to the latter i but this I wiU say, that, whatever 
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value is to be ascribed to accumulated figures — often sadly falladous — that value 
is not to my mind greater, or at all so great, as the often-repeated occurrence of 
test cases recorded daily, not alone in a particular hospital, town, or counoy but 
in hospitals in all climates and conditions, where the hygienic surroundings are 
brought to the highest known degree of perfection, as well as where they are in 
a condition the most deplorable. Such records carry more weight with me than 
the inflated statistics from any particular hospital, or the alleged results obtained 
without antiseptics after any special operation or group of similar operations. 

“ It is a subject of regret to me that so many surgeons have been found of 
long experience and of great and deserved eminence, who have either been disposed 
to discredit a thorough antiseptic practice altogether or have given but a very luke- 
warm adherence to it. Much allowance, however, must be made for the well-known 
and not unnatural dislike to change on the part of those, many perhaps advanced 
in life, whose early training has been so different to that now available. With 
their successors, more fortunately circumstanced in this respect, the case is 
different. Their condemnation has, I fear, been the result of apathy, indifference 
and in some instances indolence, preventing them taking the trouble to learn either 
the principles or the details of the practice. 

“ These representatives of what may be termed a Rip Van Winkle school of 
surgery differ in one respect from the mythical personage just alluded to. His 
ignorance of what was going on about him was the result of involuntary uncon- 
sciousness. But his surgical analogues, I fear, wilfully refuse to see, and v,-ilfully 
refuse to acknowledge what has been and is being done. Strangely unmindful of 
the fact that honest scientific toil has never yet proved other than fruitful of the 
good, they promulgate views ever acceptable to ignorance and indolence, and make 
the land ring with the false and cruel tale that the value of Listerism is a delusion, 
a bubble, a shadow and a myth, at once expensive, complicated and poisonous. 
If, on this last account, it is to be rejeaed then may we, with equal justice, say : 

‘ Away with antesthetics — away with opium, mercury, belladonna — with half, or 
more than half the means at our disposal for alleviating human suffering and 
prolonging life.’ 

“ In the interests, and for the credit, of British surgery, it is time so 
unrighteous a warfare should cease. It is time that the irritating dust of an 
unreasoning prejudice should be contemptuously swept away. It is time that one 
of the greatest discoveries and boons to surgery this country has produced should 
be imiversally recognized as such. It is time that its discoverer and exponent 
should be acknowledged as one of whom it may be well said ; 

‘ With Genius Nature joins, in everlasting covenant still ; 

The promises of one, the other fails not to fulfil.’ ” 

The portrait of Sir William Stokes in his robes as President of the Royal 
College of Surgeons of Ireland is copied by kind permission of Messrs. Baflhere, 
Tindall 8c Cox, from the frontispiece to Dr. William Taylor’s edition of the 
Selected Papers on Operative and Clinical Surgery of William Stokes. 
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JOHN HUNTER IN THE CAMPAIGN IN PORTUGAL, 

1762-30* 

By G. E. GASK 

In 1934 there came into the market a bundle of manuscripts which had been in 
the possession of John Campbell, Fourth Earl of Loudoun (1705-83), who com- 
manded the British Forces in the Portuguese Campaign of 1762-3. The great 
interest of these papers lies in the fact that John Hunter served as a military 
surgeon in this war. The attention of Sir D’Arcy Power, Honorary Librarian of 
the Royal College of Surgeons, was called to the papers, and he, quickly realizing 
their value and special significance, advised the College to buy them. 

There were over 300 documents in the bundle, aU dealing with the medical 
arrangements of the campaign. In those days the Commander-in-Chief dealt 
directly with his medical officers, it being only later, when the conditions of war 
became too complicated and onerous for one man to direct, that the appointment 
of a Director-General of Medical Services became imperative. In consequence 
we find that these documents were directed to the Earl of Loudoun, who dealt with 
them, endorsed them with his own hand apparently, and preserved them. They 
include a large number of returns of sick and convalescents, hospital states, offidd 
accounts, letters from medical officers asking for leave, complaints, requests, and 
among them a number of letters from Hunter himself. 

These original documents are of great interest to us, for they reveal a chapter, 
previously imknown, in the life history of John Himter. In addition, however, 
they throw light on the state of the medical services of that day. By means of 
this new evidence we learn with accuracy the composition of the Hospital of the 
Expeditionary Force, and we are able to recapture something of the mode of life 
and trials and tribulations of the members of its staff, and to reconstimte the 
intimate details of army life. 

It should be remembered that in the eighteenth century military hospitals 
were still in their iiffancy. The national conscience that soldiers were not merely 
food for cannon, but that they were husbands, brothers, and sons to be saved and 
cared for was only slowly awakening. The account to be given below wiU reveal 
that in this campaign great efforts were made to establish a first-rate hospital 
according to current opinion, well equipped with medical staff, \vith medicines, 
with instruments, bedding utensils, necessaries of all kinds, and with women nurses. 

POLITICAL REASONS FOR THE CAMPAIGN 

In order to give some idea of the scene in which Hunter played his part, it is 
necessary to glance briefly at the political reasons that led up to the campaign. 

England was embroiled in the Seven Years War (1756-63), the ramifications 
of which are hard to follow. Frederick the Great of Prussia was fighting for 


* From the Loudoun Letters in the Library of the Royal CoUege of Surgeons of England. 
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Silesia, and had against him the French, Austrians, Russians, and Swedes. Britain 
made an alhance with Frederick and sent men and money to help him, less it 
may be imagined because of our love for Frederick than on account of our fear 
of France. While British troops were fighting in Eitrope, active operations most 
eventful for us were occurring in India and America. The French were turned 
out of India, and America was won for the Crown. Fortescue actually held that 
Pitt’s insight turned the whole war in Europe into a diversion in England’s favour. 
It must also be remembered that in England there was always the dread of a French 
invasion. A French expedition was planned for a descent on England, and eighteen 
thousand men lay ready to embark on board the French fleet when Hawke foxmd 
and smashed it at Quiberon Bay. 

This ever-present fear of invasion meant that the British fleet had to keep an 
incessant watch and blockade of the French coast. They needed badly a port to 
put into firom time to time to refit and victual, some place not so far away as the 
home ports ; or, in the words of Fortescue, “ a place of refireshment.” This 
accounts for the attack on BeUeisle, when our John Hunter comes into the story. 
Belleisle was taken in June, 1761, but whether it was much use to us when we 
had got it remains obscure. 

Fighting stiU went on in Europe, and now Spain joined in the fray and we 
declared war against her. 

In 1762 Spain, on the pretext of Portuguese friendship with England, invaded 
Portugal and overran the cotmtry as far as the Douro (Fortescue, History of tlie 
British Army, ii, 554). The Portuguese applied to England for aid, and as they 
were, and still remain, our Ancient and Honourable Allies, they did not ask in 
vain. An expeditionary force was got together and sent to help them. Orders 
were sent to Belleisle for the despatch of four regiments of infantry, the 3rd (The 
Bufis), the 67th (Boscawen’s), the 75th (Crawford’s), and the 85th, together with 
detachments of the i6th Light Dragoons. Two more re gim ents were added from 
Ireland — ^Armstrong’s and Blayney’s — bringing the total up to about seven thousand 
men. The two regiments from Ireland came into the Tagus by the first week in 
May, 1762, but it was not until Jime that the rest of the troops arrived with the 
Count of Lippe Buckeburg, the famous artillerist, as Commander-in-Chief of the 
Allied Forces, and Lord Loudoim in command of the British (Fortescue). 

This Portuguese campaign was really a sideshow, and a very unimportant one 
at that, considering that fighting extended over a large portion of the civilized 
world, and it does not appear to have influenced in any degree the final peace. 
The operations were so tr iflin g that Fortescue deemed them unworthy of detailed 
mention. The Spaniards captured Almeida early in August, 1762, and Coxmt 
Lippe was obliged to remain on the defensive and cover Lisbon at the line of the 
Tagus. We shall see later that the hospitals with which Hunter was concerned 
were situated all along this river. There was hardly any fighting and there were 
very few wounded, and this, from a militar y point of view, quite unimportant 
campaign came to an end with the Peace of Paris on Feb. 10, 1763. By this 
treaty France ceded to England the whole of India except Pondicherry and 
Chandemagor, and also the whole of Canada, and Spain gave up Florida. 

After this brief introduction to the history of the war we may turn to see how 
Hunter came to be involved, and the share he took in it. 
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At the age of 20 Hunter came to London following a letter to his successful 
brother, WiUiam, in which he offered to act as William’s assistant in his anatomical 
work, or, if that proposal should not be accepted, expressing a desire to go into 
the Army (Home, quoted by Peachey, A Memoir of William and John Hunter). 

As is well known, for the next ten years Himter worked hard in London, and 
then, says Ottley, “ His health was beginning to suffer from his incessant' studies. 
In the spring of 1759 he was attacked with inflammation of the lungs, which left 
behind symptoms that threatened to end in consumption. He was strongly advised 
therefore to leave London for a time, and seek a more southerly climate. With 
this view he applied for an appointment in the army, and was immediately made 
Staff Sturgeon by Adair, who was then Inspector-General of Hospitals.” 

Whether failing health was the real reason for Hunter joining the army we 
shall probably never know. For those who knew the conditions of the Great 
War, service abroad does not sound exactly like a rest cure. We have to remember, 
though, that ten years previously Hunter had expressed a desire to go into the 
army, and it seems quite likely that to a man of spirit, and Hunter had plenty of 
spirit, the stirring times in which he lived made a call that he could not resist. 

Whatever was the true reason which sent him to the Wars the fact remains 
that on Oct. 30, 1760, he was given a commission by Robert Adair, the Robin 
Adair of the well-known ballad. Five months later, on March 29, 1761, Hunter 
sailed from Spithead with an expeditionary force of ten thousand men under 
General Hodgson to capture Belleisle. The story of the siege and capture of this 
place has already been told in the many accoimts of the life of Himter, and the 
letters written by him from that address to William are set out in full by Peachey. 
It is related that Hunter did not seem best pleased with his life at Belleisle, for 
on July II, 1761, he writes to his brother : “ We talk of going home and then to 
go out upon another expedition, viz., to Martinico, if there is anything in it, I would 
beg of you to see if I could possibly avoid it, and be put upon some land service 
as the Sea plays the Devil with me. I would rather stay here in this place (if a 
surgeon is to be left with the Troops) rather than go to the east or west Indies.” 

By April, 1762, it is clear that there was news of the Belleisle contingent being 
sent to Portugal, though Hunter is not certain whether he will go with it. He 
writes thus on the 12th of that month : “ Dear Brother, . . . There is nothing 
talked of here but Portugal. Mr. Smith our apothecary is appointed as one there ; 
but no accounts of my going. If I am to leave this place I should like to go there 
but should chuse to stay here, if an Hospital was to be keept, as I suppose I shall 
loose my ten s hillin g by going (but that as it may be). ... I hear that Dr. Blyth 
is to go to Portugal. I suppose Mr. Young goes as Surgeon-General, God help 
the Hospital when directed by such two.” This is the last of the letters from 
BeUeisle which are quoted by Peachey, whose account I have used freely. 

Having now brought the reader up to date with the facts that were already 
known, we wfll proceed to examine the new evidence that has been brought to 
light, and set out the arrangements that were being made in London for the 
establishment of a hospital to serve with the Forces in Portugal. 

PREPARATIONS FOR THE CAMPAIGN 

The exact date on which it was decided to send an expedition to Portugal is 
not stated, but it is clear that by February, 1762, careful consideration was being 
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given to the provision of the necessary medical arrangements. Sir Wilham Fordyce 
was asked to provide a “ Scheme for an Hospital for 6000 men William Fordyce 
at that time was Surgeon to the Third Foot Guards and had had experience of 
active service. Later he became Lord Rector of the Marischal College, Aberdeen 
{Dictionary of National Biography, “ Munk’s Roll ”, “ Johnston’s RoU ”). His 
scheme commences : — 

For 6000 men or eight Regiments and supposing each Regiment to have ickd sick. 

First for bedding. 

One hundred Palliasses or strong Osnaburg cases to be filled with straw ... If 

the Hospital is fixed and not a Field or Sying Hospital there must be one hundred 

Bedsteads with boarded bottoms of strong work. 

And he ends up by sajdng that a Surgeon’s Chest, if fitted out, usually comes 
to twenty-five pounds. It is curious that no mention is made here for the care 
of wounded, though plenty of sick are expected. He says that unless after laying 
long encamped on the same ground the sick seldom exceed an hundred men in 
a regiment. 

The Hospital System Prevailing. — ^At this time the medical ofiBcers to 
the army were divided into two classes. There were the regimental surgeons 
and the regimental surgeons mates who looked after the sick and wounded of their 
respective regiments, and then there was the Hospital which had a distinct separate 
medical personnel, whose duty was concerned with hospitals other than the small 
regimental hospitals. The Marching or Field Hospitals had disappeared after 
Marlborough’s campaigns, and the only hospitals now were the Gener^ Hospitals. 
The officers of these hospitals were gathered together on the outbreak of war, as 
required, from the ranks of the medical profession or from those who had served 
in previous campaigns and were on half pay. We find that these appointments 
were “ to our hospital ”, or “ to the hospital ”, or “ to the hospital appointed to 
attend our Forces, etc.”. 

Lord Loudoun had already had experience of a hospital of this sort while he 
was Commander-in-Chief in North America. The following was its composition : 
“ By the summer of 1757 the general hospital comprised a staff of a director and 
chief surgeon, James Napier, a phj-sidan Richard Huck, four surgeons, three 
apothecaries, nvelve surgeons mates, ten apothecaries mates and a matron, Charlotte 
Brown, who had come over with Braddock’s army ” (Pargelhs, Lord Loudoun in 
North America). 

It was to a hospital of a similar character that Hunter was appointed as 
surgeon. It is probable that he wore a uniform of a staff surgeon, that is to say, 
a double breasted red coat with a cocked hat. 

On May 4 the time of embarkment was obviously getting near, for Lord 
Loudoim sent a letter to John Cathcart, the Director of the Hospitals in Great 
Britain, saj-ing that he had had a letter from Admiral Forbes desiring to Imow 
when all the hospital stores would be embarked. To this John Cathcart replied 
that the hospital stores had been put on board the Neptune (Captain Hubbard) and 
orders had been sent for it to put into Portsmouth. 

On May 9 Robert Adair, Inspector-General of Hospitals, furnished Lord 
Loudoun with a “ List of the Officers of the Hospital appointed to attend the 
Forces in an Expedition to Portugal ”, which is reproduced below in full : — 



644 the BRITISH JOURNAL OF SURGERY 


List of the Officers of the Hospital Appointed to Attend the Forces 
IN AN Expedition to Portugal 

. . /Dr. William Cadogan 

2 ysicians /Dr. Alichael Morris 

Director William Young 

[John Himter 

3 Surgeons j William Maddox 

^Francis Tomkins 

, , . /Walter Hamilton 

2 Apothecaries j^ugh Smith 

f Jeremiah Armstrong 
Croker 
Thomas De Veil 
David Griffiths 
Hayes 

Chas. Nicholas Jenty 
i6 Mates -1 Andrew McDowall 

Morgan O’Brien 
William Rodgerson 
Anthony Rohinson 
Robert Scott 
Edmund Tatlor 
.Three from Belleisle 

Rost Adair. 

A subsequent document shows that the officers of the hospital were appointed 
as from February lo, 1762, and continued to May 14, 1763. Their rates of pay 
have been carefully preserved. The Director, WUliam Yoimg, received twenty- 
five s hillin gs a day ; the physicians a pound, and the surgeons ten shillings, while the 
apothecaries had also ten s hillin gs and the surgeons mates only five shillings a day. 

This salary was not paid weekly or monthly, nor was it paid into an agent’s 
account in London. It was not paid until the end of the campaign, and until a 
certificate was produced signed by the leader of the expedition and coimtersigned 
by the Director of the hospital and by the Deputy Paymaster-General. This 
document is set out in fuU at the end of this article. All these oflScers, however, 
drew subsistence allowance in Portugal, but the amount of this allowance is not 
stated. 

It is very interesting to note that female nurses were also included in this 
expedition, for a list of the Servants belonging to the hospital is given. The 
Matron was Airs. Sullivan and she received half a crown a day. Then there were 
two head nurses, Mary Fenton and Ann Milross, and three women cooks, all at 
one s hillin g per diem. There were also five washerwomen at the same pay, and 
eighteen women nurses at sixpence a day each. So the washerwomen got twice 
as much as the nurses. (The full list is given on p. 668.) 

It may come as a surprise to many that female nurses were used in military 
hospitals abroad before the time of Florence Nightingale. They were used, how- 
ever, in the wars in Ireland in the time of William and Mary, and also in the Seven 
Years War in the campaigns in Germany. The presence of nurses with the forces 
is mentioned several times by Pringle in his book on Diseases of the Army, and as 
we have seen they were used in the war in North America in 1757. 


Regimental mate 


Old do. 


Old do. 
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There is no evidence as to the qualifications and training of these ninrses. 
Pargellis think s that they probably came from the ranks of the women who followed 
the army. This may be so, but the fact that there was a regular establishment 
with a matron and two head nurses in control makes one think that they were 
specially picked and appointed from home, and one would expect that they were 
collected from the nurses in the civil hospitals. 

On May 24, 1762, Lord Loudoim addressed the following letter to William 
Yoimg, the Director of the Hospital : — 

I have just received information from the A dmir alty that the Hospital Ships are 

arrived at Portsmouth and that a Ship of War is ordered to convoy them to Lisbon. 

It is therefore my Orders that the whole of the Hospital repair imm ediately to Portsmouth 

and there embark in order to proceed directly to Lisbon. 

To this Wilham Young replies on May 27 that every thin g is on board and 
all the commissioned officers present, and “ we are to sail this afternoon if there 
be wind enough to take us out ”. So the expedition was ofi", and it is necessary- 
now to see what was going on at BeUeisle. 

It will be remembered that four regiments of foot had been ordered to Portugal 
from BeUeisle, and it is evident that by April they were aU agog in the island, for 
on the I2th of that month Hunter writes to his brother, “ There is nothing talked 
of here but Portugal ”. He also says that Mr. Smith the apothecary and Dr. 
Blyth were also going (Peachey). He was right about the apothecary^, but there 
is no evidence that Dr. Blyth accompanied the expedition. On June 6, in another 
letter to his brother (Peachey), he says, “ We are all busie making ready for Portugal 
but there seems to be no great signs ”. 

By June 16, however, a move is imminent, for Hunter furnishes lists of the 
invaUds of the various regiments and a return of the sick tmable to embark and 
to be left in BeUeisle. The diagnoses of the sick appear to us very loose and 
certainly would not satisfy the regulations for fillin g up the medical returns of the 
day, but they shed a fight on the sort of material of which the British troops were 
made up at that time. Age and infirmities, bfindness, paralysis, consumption, 
and rheumatism, are some of the reasons given by Hunter for incapacity to serve. 
Then Hunter gives a fist of the officers of the hospital that are to go to Portugal. 
There were two officers, himself and Hugh Smith the apothecary, five mates, two 
servants, one storekeeper, one matron, and four nurses. Subsequent evidence 
shows that four mates went with him, namely, Benjamin Clark, Edward Golding, 
Christopher Johnston, and M. A. Clark. These one must suppose are some of 
“ my feUow creamres of the Hospital ” whom he caUed “ a damned disagreeable 
lot” in his letter of September 28, 1761 (Peachey-). 

IN PORTUGAL 

How Hunter got from BeUeisle to Portugal and when he arrived there is not 
certain, but it seems likely that he left on the Hospital Ship Betty on July 6, 1762, 
and that he arrived in Portugal not later than July 16. This is based on the fact 
that Hunter made a return of sick on this ship. There were thirty-four sick, of 
whom nineteen were sufficiently recovered to join their regiments and fifteen had 
to remain. He had one case of smaU-pox on board. 
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The hospital transports, which we have seen left Portsmouth on May 27, 
must have arrived in Lisbon some time in June, though we have no record of the 
exact date. 

One of the first activities of the medical service must have been to set up a 
hospital in Lisbon, and this appears to have been opened on Jime 22. It is fortu- 
nate that an excellent description of this hospital has been preserved in an oflScial 
report made to the Commander-in-Chief by Colonel Cosnam, the Adjutant-General, 
dated August 9, 1762. One must not visuaUze the hospital as a neat row of army 
huts, with trim roads edged with festoons of whitened ropes, such as were familiar 
to us in many of the bases in the Great War. The general hospital in Lisbon was 
quartered in existing buildings, and they are thus described : — 

There are four houses appointed for the service of the Hospital, viz., 

1st. The House of Lobo’s (where at present the two Physicians, Master Apothecary, 
one Surgeon and three Mates lodge) is calculated to receive 

Patients 100 

2nd. The House of Panteas (?) (where one mate lodges) calculated to receive 

Patients 196 

N.B. There is an old Friar lodges in a little cell belonging to this house. 
3rd. The Fort (where three Mates lodge) calculated to receive 

Patients 150 

N.B. This is much the worst Hospital, the rooms small and is removed at 
least a quarter of a mile from the others. 

4th. Casa de Almirante (where one Surgeon and five Mates lodge) was calculated to 
receive Patients 50 

Provision made to receive in all 496. 

Colonel Cosnam goes on to say that the staff of female nurses were attached 
to this hospital. From the sick return made on July 6 it appears that there were 
202 patients in hospital. There would therefore have been a matron, two head 
nurses, and eighteen nurses to look after 202 patients. That is to say, roughly 
one nurse to ten patients. Colonel Cosnam evidently thought this ratio too high, 
for he says, “ Though the hospital is at present rather overstocked with nurses 
for the number of sick, none can be discharged, as their places cannot be supplied 
on any emergency, and they expect an increase of sick daily ”. 

This reference to the impossibility of supplying more nurses is further evidence 
to the opinion expressed above that these nurses were professional nurses and not 
recruited from the ranks of the camp followers. 

Another interesting sideUght on the management of the hospital is furnished 
by the preservation of the Standing Orders for the discipHne of the hospital given 
by Henry Luttrell, Deputy Adjutant-General (later second Earl of Carhampton — 
D.N.B.). The orders start modestly as if they were not accustomed to the duty : 
“ It having been reported to General Townshend that there is not that discipline 
at the hospital, which can enable those that have the care of it, to do as much for 

the recovery of the men as he could wish. He thinks it his duty to give out the 

following as Standing Orders for the hospital, until he has laid them before those 
who will most probably give better.” 

A hospital guard is to be appointed and the officer of the guard is to be responsible 
for the regularity of the hospital and to have the rolls called before every relief so as 
to see if any of the patients are out. The officer is to give the doctor all the assistance 

in his power for such purposes as drawing water, burying the dead and in general all 
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kinds of labour that is above the strength of the nurses. Refractory and disobedient 
patients are to be confined on bread and water as long as the Doctor shall direct and 
a Black Hole and Irons are to be provided. The Guard will also send frequent patroles 
to the Tipling houses in the neighbourhood to prevent any men drinking and quarrelling 
with the inhabitants. 

The Orders conclude with these words : — 

The OflScer of the Guard is to see that these orders are to be kept clean and repaired 
when defaced. 

The paper on which these orders were written is dirty, frayed at the edges, 
and much worn with use, but it has survived for a hundred and seventy-five years. 

By July 13 a regular return of the hospital sick on printed forms was started. 
From these it can be made out that between July 13 and August 6, 373 men passed 
through the hospital. Unfortunately only the numbers are given, and no diseases. 
One imagines that they were all cases of sickness. 

This was the hospital to which Hunter was attached, and he was very anxious 
to become its Deputy Director. There has been considerable doubt as to whether 
he did or did not get his wish. These recent letters now decide this point once and 
for all. In the letter, quoted by Peachey, from John to his brother, Wfiliam, 
written from Lisbon on July 25, 1762, Hunter says : “ When I received your letter 
at Belleisle informing me that the Secretary of War had promised me the Deputy- 
Directorship, I was in hopes of getting it ; and when I came to Lisbon iVIr. Young 
told me that I was the person. I had no sooner heard this than Mr. Maddox (one 
of our surgeons) produces a warrant for the imployment granted by my Lord 
Tyrawley ; and at the same time Lord Loudoun’s promise that he should keep it.” 

Htmter goes on to say that on inquir}' it was only granted, conditionally, if 
he did not come from Belleisle and that Maddox gave up all pretensions to it. 
He says that he expects that they want to cheat him out of it, as Lord Tjrawley 
and Air. Maddox are going home in the same ship. Lord Tyrawley did go home, 
probably on account of age, and Mr. Aladdox was sent home with him to look 
after him and he returned later. 

Now comes an enlightening letter from Mr. Young, the Director, to Lord 
Loudoun. 

Lisbon', July 19, 1762. 

My Lord, 

I give your Lordship this trouble at the request of Air. Hunter who is afraid of 
being turned out of his employment of Deputy Director. I will not presume to make 
myself a party in. this affair, only just to let your Lordship know that he was appointed 
to that employ in England. 

Mr. Aladdox yesterday evening showed me Lord Tyrawley’s warrant appointing 
him to that post, but added withal (by his Lordship’s order) that if it was already filled 
up the Warrant was not to take place. I desired him to teU my Lord that it was filled 
up in favour of Air. Hunter. 

Air. Maddox told me this morning that he had reported faithfully my answer to 
Lord Tyrawley and further told Air. Htmter and me that my Lord was satisfied and 
that he only meant the warrant should take place in case Air. Hunter should be ordered 
to remain in Belleisle. 

I am, with profound respect 

Aly Lord, Your Lordship’s most 
devoted and obedient servant 

Rt. Hoiib't E. of 

Loudoun, etc., etc., etc.. 


W. Yocn'G. 
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On Jnly 22, Mr. Maddox writes the letter reproduced below, which was 
received by Lord Loudoun the same day and docketed without comment. 

Sir, 

I shall esteem it as a favour to acquaint Lord Loudoun, that as I understand from 
Air. Yornig, Mr. Himter was approved of at home as Deputy Director to the British 
Hospital in Portugal. I have delivered up to him all right that I might have thereunto 
by virtue of a warrant granted me the ist. day of June last by the Right Honble Lord 
Tyrawley. 

I am. Sir, Your most humble servant 

William Maddox. 

June 2.2nd. 1762 
To Colonel Cosnam. 

At first sight it seems rather unfair of Hunter, after such a generous withdrawal 
by Mr. Maddox, to say “ they want to cheat me out of it ”, but ±en one realizes 
that Hunter would never have seen this letter. 

That Hunter did not give up hope of this appointment for a long time is 
shown by his letter to William Hunter, dated Nov. 16, 1762 (Peachey) in which 
he says : “ I expected to have heard from you about my directorship, therefore 
have done nothing in it till I should hear from you ; but I am informed by the 
bye that Lord Loudoun must have a letter from the Secretary at War before he 
will interfear in it ”. 

The facts are that Hunter never got his deputy-directorship and neither did 
anyone else. The post was not filled, and both Himter and Maddox retained 
their rank as surgeon to the hospital until the end of the campaign. 

Through the medium of these letters it is not possible to follow the details 
of the campaign, nor is the writer a fit person to describe them. By inference, 
however, it is clear that towards the end of the month of July the troops were 
moving up towards the front and that the men were subjected to various hard- 
ships. There is one incident of men dying on the march which called for a report 
from the officer in charge and a medical statement from the regimental surgeon, 
which is worth recording for the details it reveals of march discipline of the period 
and the position of the surgeon. It would appear that the 3rd Regiment of Foot 
(The Buffs) were moving up, that they had made part of their journey up the Tagus 
by boat as far as Port de Muge and thence had to march to Santarem. Major 
Biddulph sent a detailed account of the march. They started at about 6 a.m., 
and marched at the rate of about two miles an hour or something under. The 
surgeon and his mates were divided to the front, centre, and rear of the regiment. 
Whenever any man fell sick the companies had orders to leave a careful man with 
him. The rearguard, composed of an officer, sergeant, corporal, and twenty men, 
had charge of all that should drop behind. Having marched about six miles 
water was scarce and the men choked with heat and dust. The way lay through 
defiles of deep sand and the men fell down sick so fast that there were not sufficient 
well men to attend them. 

As a result of this march, which does not appear to have been much more 
then twelve miles, eleven men died, one presumes of heat stroke. Below is given 
in full the report on the disaster by the Regimental Surgeon. 
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The Opinion of Peter Bernard, Surgeon to His Majys 3PJ5 
Regt. of Foot (Buffs) 

My opinion is, that it was owing to the extreme heat of the weather; likewise to 
the imprudence of the men themselves who drank immoderate quantities of water 
(contrary to all advice given them) whenever they were parched with the excessive heat. 

The attention paid to preserve them was as follows. As fast as any man dropt, I 
removed them into a shady place and gave them every physical assistance, such as 
bleeding, volatile spirits, &c. They were then left under the care of proper persons 
rill such time as the proper carriages could be procured to bring them into Town. 

P. Bernard. 

Avimaga . July 3lrr. 1762. 

A month later, on Aug. 30, Peter Bernard wrote in to Lord Loudoun as 
follows : “ Having been violently ill of a fever and recovering but slowly it is the 
opinion of Mr. Hunter that I shall not be fit to do duty for a considerable time and 
that I stand a much better chance of recovering in England. I hope your Lordship 
will give me leave to go home and shall return as soon as my health permits.” 

The letter is endorsed on the outside — “ Has leave to go to England for his 
health.” 

The contents of the letters of August, 1762, show that the main scene of 
interest was shifting from Lisbon and being focused on Santarem. The reason 
for this is supplied by the following brief accoimt of the campaign which occurs 
in The Military Life of Field-Marshal George First Marquess Tcnimshend, by Lieut.- 
Colonel Townshend (firom which book also the map is reproduced) : — 

“ In August Count de la Lippe had given General Townshend command of 
a corps in the Beira Alta. His orders were to cover the province as far as 
possible, preserving the communication with Oporto, for the defence of which he 
was to construct some works below the River Douro ; he was also to cover the 
road to Coimbra and especially to watch and prevent the passage of the River 
Alva at Ponte Marcellos ; — 

“ The Franco-Spanish army w'as far superior in numbers to the army tmder 
Count de la Lippe, who had taken up a strong and judicious position at Abrantes, 
with the river Tagus on his right and a mountain on his left. As the enemy could 
make no impression on Marshal de la Lippe’s army without driving General 
Townshend’s corps firom the mountains called Sierra da Estrella, every movement 
could be perceived and was reported immediately, and plenty of intelligence was 
also constantly brought in by large numbers of deserters. Frustrated at this point, 
the enemy changed their plan of operations to the Alentejo, crossing the river 
Tagus. On this side the Spanish advanced, the Portuguese falling back . . . the 
Count de la Lippe clearing the country of all supplies in firont of the invaders in 
much the same manner as Wellington did prior to retiring to the lines of Torres 
Vedras. Indeed it may be that Wellington had read the account of the operations 
of the Count de la Lippe’s campaign in 1762. 

Want of supplies and transport . . . crippled the Spamards who having no 
magazines to maintain them in Portugal had to give up the territory they had over- 
run, after a few small skirmishes, and retreat across their own firontier on the 
approach of the winter of 1762. Thus ended the campaign happily for the 
Portuguese though the prospects of that country had been gloomy enough when 
War was declared. 
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“A general peace was declared in Europe on Nov. isth, 1762, and all the 
special sertdce officers and the 5000 British troops which had been lent to Portugal 
returned to England.” 

For us the town of Santarem now becomes important as an advanced base 
and the site of a general hospital, and it was to remain so until the end of the 
campaign. This town is situated on the right bank of the Tagus, about 46 miles 
&om Lisbon and about 40 miles below Abrantes. A smdy of the map will show 
that the British forces were encamped on a comparatively small area in the district 
beween the Tagus and the hilly country' to the north of this river, extending into 
the range of mountains called the Sierra d’Estrella. 

As we shall see later, a number of small hospitals were set up, at Tancos, St. 
Domingos, Mont Alvo, Vendas Novos, to which various members of the staff of 
the hospital were sent up from time to time. Evacuation to the hospital at 
Santarem seems to have been by boat, the sick being brought down from the 
Regimental hospitals to Abrantes or Punhete on the Tagus. 

In addition to the British Forces about Abrantes there was a detachment 
farther to the south-east at Portallegre in the Prottince of Alentejo. Hunter was 
stationed here for a time, and several communications from him are concerned 
vith the state of the sick there. 

By the middle of August many sick were being sent to Santarem, and as there 
was no hospital there at that time, Mr. Hugh Smith, the Master Apothecar)', was 
sent to see what arrangements could be made and to report to Mr. Young on the 
state of affairs. His letter, dated Aug. 13, gives a vivid account of the conditions : — 

On account of waiting for boats and carridges it was Wensday morning before I 
arrived here and finding the sick in want of necessaries of all sorts and very near half 
of them laying on the ground I have since hurried in providing bedding and proper 
accommodation for them which has prevented me from sending you a return before 
this. The hospital, which they are in, is an indifferent one and only contains about 
120. Pursuant to his Excellency’s Lord Loudoun’s orders I have looked for another 
hospital and I have found a most elegant one for that purpose which will accommodate 
300 sick, it was a Jesuits Colledge. . . . The disorders of the sick are in general fevers 
and fiuxes, some of the putrid kind. ... I should be glad you would send down some 
of the bedsteads which are at Lisbon as we have no such thing here. . . . Upon enquiry 
I find the sick can be carried by water to this town from the Army in six or eight hours 
and as the situation is on the top of an hill and well supplied with water I th i nk it is 
the proper place for to establish a general hospital. 

By the same post Air. Smith sends a return of the sick, showing that there 
were 93 men to be cared for. There is no mention of woimded, but he refers to 
a considerable number of malingerers. 

By Aug. 28, Director William Young evidently found it necessary to come 
up himself, and on that date he sent a report of the hospital at Santarem to Lord 
Loudoun. From this report it is clear that considerable additions had been made 
smce the Apotheca^' wrote on the 13th. The letter is also illuminating as to the 
difficulties he had in dealing with the local authorities. 

State of the Hospital at Saxtare.m 


Old Hospital 

lOI 

New Hospital 

59 

Great Hospital 

240 


TomU 


400 
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These are much crowded there being proper and convenient room for no more 
than 250. 

They come in (except a very few) without tickets or a lik of their names or 
numbers. . . . The corrigidore is very remiss in sending in firing and straw. When 
I came I found many lying on the bare ground. When he does provide anything it 
is with so much sending after an sollicitation that ... it becomes very inconvenient 
to the hospital and the service suffers. ... As to the men they lye pretty well. The 
wards are as clean and their cookery as well conducted as it can be at this juncture, 
and upon the whole they are pretty comfortable. The great and only material deffect 
is want of room. As to the rest they have been (today) pretty well off, for a quantity 
of straw came in. 

The mates from Tancos send a very bad account of the hospital there. Mr. Himter 
is gone up. There were 130 and men coming in daily. 

When the men are in a convalescent state are we to put them in Quarters, if so has 
the Corrigidore orders to give Billets. Are they not then to be struck off the Hospital 
Books ? 

Seeing that there were expectations of action, the hospital at Lisbon was 
depleted of its staff. There is a footnote {Letter 132) which says, “ Air. Hunter 
being sent up to the army as there was an appearance of action, there remained 
only one surgeon to the two hospitals for which reason Wm. Young, Esq. was 
appointed a surgeon of the hospital the 6th Sept. 1762 

It will be remembered that there were only three surgeons on the staff of the 
hospital, namely, John Hunter, Francis Tomkins, and W illiam Maddox. Maddox 
had gone back to England looking after Lord Tyrawley. Hunter had gone up to 
the army, so there was only Tomkins left and he went up later also. 

Who was this William Young who was appointed sturgeon on Sept. 6 ? Were 
there two men of the same name, or was the Director, William Young, given two 
offices ? Johnston suggests in his Roll that the Director was succeeded in his 
office by another man of the same name. We shall see that in all probability this 
was not so, but that the Director was given the extra post. The evidence for this is 
as follows : — 

Lord Loudoim must have sent an order to the Director, telling him to act 
as Surgeon when necessary, for on Sept. 8 William Youmg writes : “I shall cheer- 
fully obey your Lordship’s order to act as Surgeon when and as often as my other 
Business will let me ”. 

Then on Oct. 23, 1762, comes this letter: — 

My Lord, 

Nothing can equal the satisfaction your Lordship has been pleased to give me by 
my new Commission but the gratitude I feel towards my noble Patron. I most humbly 
and heartily thank your Lordship. 

This most pleasing and expressive Testimony of your Lordship’s approbation of 
my conduct came tmsollicited and was never in my thoughts •, now it wiU never be out 
of them. 

I am My Lord 
Your most grateful 
and most obedient 
humble servant 

Rt. HonV^ E. of Loudoun, W. Young. 

etc., etc., etc.. 

There seems no doubt, therefore, that there were not two William Youngs, 
but one William Young, and that Lord Loudoun combined in him the posts of 
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Director of the Hospital and Surgeon, even as he had done in North America when 
James Napier was, at one and the same time. Director of the Hospital and its 
chief Surgeon. 

The month of September, 1762, seems to have been a trying one for the 
medical service. Sickness among the troops was rife, accommodation for the sick 
was poor, and there were expectations of active fighting, which, however, do not 
seem to have materialized. Reports of many sick kept coming in from camps and 
temporary hospitals. Many were the complaints that men came down the line 
Mthout proper details and descriptions and the lists furnished were almost always 
without diagnoses. One perfea return, however, was made, signed Donaldson, 
Mate to the 83rd Regiment. In this return it is stated that he had 54 sick, of 
whom 43 were in camps and ii at Abrantes. All the diagnoses were most care- 
fully set out, and firom it we can gather what were the prevailing disorders. Ague, 
flux, and fever, the old well-known enemies of soldiers, were the most common 
complaints. Not a word of a wound. 

Added to this return is an interesting item, namely, the recommendation of 
four married women as nurses, namety, Mrs. Hawkins, Mrs. McGaw, Mrs. Clack, 
and Mrs. Matthews. With the exception of Hawkins, none of these names appear 
in the oflicial list of the nursing staff of the hospital. It seems likely that these 
ladies were volunteers from the married women who followed the fortunes of their 
husbands in the army. 

At this time there seems to have been a prospect of fighting, and Hunter was 
kept busy. He had been sent up to Tancos, a small village not far from Abrantes 
and just behind the line. 

The following letter from the Director to Lord Loudoun, dated Santarem, 
Sept. 8, 1762, explains the state of affairs : — 

I just received the honour of yom: Lordship’s commands of the 5th. inst. Mr. 
Hunter communicated to me the letter you sent him at Tancos, requiring him to break 
up the Hospital there and to joyn the army with what mates he could get together after 
making a proper disposition for the removing the sick both at Tancos and this place. 
Your Lordship in your letter was pleased to require that I should send all the assistance 
I could to Mr. Hunter. Most of the mates were at that time with the Army as appears 
by the enclos’d return of the distribution of Mates, and as we had but four of them 
uith us, and upwards of 600 patients so it was not possible to spare one, but I sent 
medicines and immediately despatched a express to Lisbon for more hands . . . 

I have a letter this day fi-om Mr. Hunter at Tomar (dated the 5th. inst). He does 
not downright say he is sick but that he is allmost knocked up. He has had much to 
do. He says he is stopped at Tomar for want of a carriage, but hopes to set out soon. 

At the same time Mr. Yoimg sends a return of the sick in hospital at Santarem. 
There were 694. In a previous letter he had said that there was accommodation 
there for 400, so there is no wonder that there were complaints of overcrowding. 
In a foomote to his sick return Mr. Young adds : — 

N.B, The distempers in general are not very bad. In the last twelve days we 
have lost 25, several of which were brought just dead out of the boats. 

Five days later Mr. Young reports that they are getting straight in the hospital 
at Santarem, and that as he had been able to discharge 130 men the overcrowding 
was not so bad. He presses the Commander-in-Chief to let him know in good 
dme should he want a hospital moved in a great hurry up to the front line. He 
VOL. XXIV — N-O. 96 4 ^ 
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says he has much difficulty in getting transport : “I wish we had a small number 
to ourselves with a guard over them to secure them from being pressed, indeed 
I think if a battle should happen there would be a good deal of distress ...” 
Here is the age-long cry of the medical service to have its own transport. The 
Casualty Clearing Stations made just the same request during the late war. Trans- 
port always was a difficulty. 

He also reports the dangerous state of one of the surgeons’ mates, Mr. De Veil. 
He died on Sept. 26. 

By Sept. 15 Htmter was at Coimbra. He seems to have accompanied Lord 
Loudoim, for the purpose of attending to the sick from General Townshend’s 
Division, whose duty, it may be remembered, was to keep open communication 
with Oporto and to protect the crossing of the river Alva at Ponte de Marcella. 
This is his letter, so lucidly expressed that one may follow at once the needs of 
the situation : — 

My Lord, 

When I returned from Venda Nova I immediately waited upon Mr. Nash, to get 
his assistance in procuring what was necessary for the removal of the sick. When I 
told him your Lordship’s pleasure he found the following difficultys, viz., that it was 
very uncertain, the getting a vessel fit for the purpose at Figueira. When got, that it 
would coast above fifty Moidores ; that it might wait some time for a Barr ; and on 
entering the river Tagus might be embarrased by the Health Office. If these are not 
sufficient objections I shall stiU pursue the first plan. Mr. Nash is at Figueira at 
present ; therefore it will be necessary to have an order from your Lordship to press 
a ship, if she is to be found there. If your Lordship did not think it tedious, a ship 
might be ordered from the river Tagus, to Figueira, viz., the Hospital Ship from 
Belleisle. Or if your Lordship was not desirous of having them at Lisbon immediately 
I dare say that they might all be removed by land in a fortnight’s time ; for above one 
half will be able to walk to Santarem, if their accoutrements are carried and slow 
marches ; and the others will be able to do it with a little assistance from carriages. 
They are all so well that one Mate is sufficient to take care of them. If your Lordship 
should approve of this I should be glad to know what is to be done with those men of 
General Lambert’s Rgt. that may be fit to join their Regt® by that time. The sick from 
Ponte de Marcella are not yet arrived. 


My Lord I am with 
Great Respect your 

Coimbra Lordship’s Most obed' 

Aug. 15th. and Humble Servant 

N.B. The Ship’s name John Hunter. 

is the Betty Transport 
Captn. Pescote Master. 

(N.B . — This letter is dated by Hunter Aug. 15, but there seems no doubt 
from the endorsement on the back by Lord Loudoun that this was an error, and 
that he meant Sept. 15.) 

To this letter Lord Loudoun rephes from Miranda de Corvo on the same day. 
Sept. 15, 1762 : — 

Sm, 

You are hereby directed upon the receipt of this Order to hire Vessels proper Md 
sufficient to transport the Hospital and Baggage now under your care and direction 
at Coimbra to Lisbon, for which purpose I shall make immediate application for Convoy. 


To Dr. Hunter. 
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If the hospital were having a difficult time it is no less certain that the surgeons 
with the army were equally hard pressed, and a sample of what they had to con- 
tend with is shown in a letter addressed to General Armstrong and dated Cabassa, 
Sept. 20, 1762, from William Wiseman, Surgeon to the 75th Regiment. 

Sir, 

I’m left here with twenty nine of your sick, eleven of the 75th. and one of Lord 
Blaney’s, Being in a melancholy situation to get provision for them, have took the 
hberty to detain Nicholas McCoUy of the Major’s company in your regiment to interpret 
for me, that I may get them to Santarem as soon as possible, otherwise the poor sick 
must inevitably suffer through want of common sustenances. 

This morning I sent a corporal and two men with a [indecipherable] to get sheep 
for the sick, instead of getting them he was threatened by the peasants and a Portuguese 
Dragoon would have killed him if he had not had a stick to defend himself. This I 
mention that you may represent to his Excellency, the Earl of Loudoun, what a miserable 
situation we are in. 

There being now need for more hospital accommodation, and that it should 
be nearer the line. Lord Loudoun sent orders for a hospital to be opened at 
Abrantes, and Air. Young immediately busied himself sending up stores for 200 
patients and calling on the hospital at Lisbon for four supernumerary mates. The 
work at Lisbon was obviously light at this time, for the number of sick was 
reported as only 50, while at Santarem there were 508 (October, 1762). 

During this time it would appear that there were considerable movements of 
the troops, and that the members of the medical service found it difficult to keep 
them adequately suppHed, and an interesting letter comes to hand, signed both 
by John Hunter and Francis Tomkins (of whom more anon), dated Macoa, Oct. 7, 
1762. In this a representation is made regarding a temporary hospital, and later 
on we shall see that Hunter sends in his ideas of what such a hospital should 
consist of. 

Mr Lord, 

As there is no provision made for the Flying Hospital, as in other countrys, we 
think it incumbent upon us for the better and more speedy carrying on His Majesty’s 
service to acquaint your Lordship of the necessity of having mules or horses, to trans- 
port our mates, medecines and instruments, many of them have fallen sick from the 
fatigue and want of these conveniences and also many of the medecines and instruments 
have been obliged to be left behind. Therefore we hope your Lordship will see the 
propriety of this application and allow us for each surgeon two beasts and three more 
to be in common for mates that attend the Flying Hospital. 

We are and with great respect etc., etc., etc. 

Owing no doubt to Hunter’s representations of the difficulty of looking after 
the large number of sick, he was asked to give in writing a plan for a hospital such 
as he thought was needed. He does it briefly and lucidly, and on reading it one 
can reahze at once the needs he saw and his idea of overcoming them. 

Proposal for Establishing an Tumporary at Punhete* 

1st. It need not be a General Hospital but only a half way one benveen the Flj-ing 
Hospital with the Army and the General Hospital at Santarem. 

2ly. That it should contain above one hundred men. 

sly. That three carts would be sufficient to transport all the sick as they fall ill, if 
rightly managed, firom the Army to the said hospital, if the Army keep near this place. 


Punhete is on the Tagus, a httle downstream from Abrantes. 
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4ly. That a boat might be kept at Santarem for the transporting of such sick to Santarem 
as were not likely to get soon well. 

5ly. That the convalescents at Santarem might act as guards to the boats and hospital 
The advantages arising from such an Hospital : — 

“ 1st. The sick would be shorter in their passage than as from Abrantes. 

2ly. Slight cases would get well without further carriage therefore sooner of service to 
the Army. 

3ly. Bad cases would be better taken care of and not run that risk of their lives that 
they have hitherto done. 

4ly. It would be a proper exercise for the convalescents. 

It appears this excellent suggestion was not acted on. 

Sickness was not confined to the troops at the front, for Dr. William Cadogan, 
the senior physician to the Hospital, who was left at Lisbon looking after the sick 
there, now falls iU ; and on Oct. 21 he tvrites this piteous letter to Lord Loudoun, 
asking leave to go home : — 

My Lord, 

I am at last forced to do what I have long struggled to avoid troubling your Lord- 
ship with my miserable condition. I have been extremely ill this long while, about 
ten weeks ago I was seized with a violent flux which lasted a good while after that a 
severe fit of the gout in both my feet a disease new to me, this confined me to my bed 
and broke me all to raggs. . . . However I was beginning to recover when I was seized 
with the most malignant fever that ever was. ... I caimot recover having yet not the 
least appetite nor natural rest. I am daily and hourly sinking with more pain and 
weakness so all that remains for me now is to throw myself upon your Lordship’s com- 
passion and humanity hoping you wOl be so good as to give me leave to return to 
England as the only means left me all other help having been tried in vain to preserve 
the miserable remains of life I have left. 

Dr. Cadogan got his leave home and Lord Loudoun wished him a speedy 
recovery, and it is gratifyiag to record that he got quite well, living to the age of 
eighty-six, that he attained honourable ofiBce in the Royal College of Physicians, 
and that his portrait hangs now in that College (Munk’s Roll). 

There was now a vacancy as physician on the Hospital staff, and it is amusing 
to see the applications which were made to Lord Loudoun for the post. A Dr. 
J. Cantley wrote to him t\vice asking that he might be appointed. I do 
not know who Dr. Cantley was, but suspect that he was a private practitioner 
resident in Lisbon. There is no reference to him in Johnston’s Roll, or Munk’s 
Roll, nor was he, as far as the documents at om: command go, attached to the 
army. Then John Hunter also applied. 

If one turns to Peachey’s A Memoir of William and John Hunter, in a letter 
dated Portallegra, Nov. 16, John says to William : “ I am now applying for 
Phisician, if I can get it I shall be a Dr. as well as the best of you. I have attended 
his Lordship in all his marches, and have reason to believe that I am well with 
him.” Here is a copy of the letter Hunter sent to Lord Loudoun on Oct. 28, 
1762* : — 

My Lord, 

I take the liberty to throw myself upon your favour. I have been informed that 
your Lordship has given Dr. Cadogan leave to return to England. I therefore presume 
that a Phisician will be wanted in that hospital. If so I take the liberty to recommend 

* This letter is in the possession of Dr. Fenwick Beckman, of New York, and is repro- 
duced in Annals of Medical History, New Series, Vol. 8, No. 4. 
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myself and I hope that the following reasons wfll plead some excuse for troubling your 
Lordship. First, my Lord, I have the oldest commission on this Staff. In the second 
place I came here with the promise of my ten shillings a day being continued, which 
your Lordship know I have not got. Thirdly I have your Lordship’s promise which 
you was pleased to give to General Lambert (upon the Cop of the above) that your 
Lordship would serve me the very first opportunity and desired that he would let you 
know it. I hope that my education in Phisick will be no objection to me. 

I know that your Lordship has natural objections to the increasing the hospital 
expences but I hope that those can be done without any additional expence for I should 
not have the least objection to my acting as surgeon in the same hospital or indeed 
in any capacity that the Service required, as I have done all along since I came to 
Portugal. 

Verj' rightly Lord Loudoun did not wish to lose the services of a good surgeon 
with the army, and so Hunter was not given the post, nor was Dr. Candey. 

Another applicant for the post was Air. Walter Hamilton, the second Apothe- 
carj' to the Hospital. He wrote on Nov. 8 : “I beg your Lordship will consider 
me, who have been eighteen years in the Service constandy attending my duty, 
which I am certain very few can say. ... I have been so reduced by a long fever 
which I got attending in the Hospital that I am not able to write but hopes your 
Lordship will excuse that at present.” He did not get the post either. 

On Nov. 9 Dr. Cadogan wrote thanking Lord Loudoun for giving him leave 
to go home, and tendering his advice as to what should be done. He said that 
during his niness the work had been done so well by Mr. Smith, Air. Hamilton 
and Mr. Golding, the best of the mates, that he did not think there was any 
necessity to fill his place, and he ends his letter ; “ I must therefore beseech your 
Excellency not to let the crows eat me before I am dead ”. 

The vacancy was filled eventually by the appointment of Richard Huck. Huck 
was an old &iend of Lord Loudoun, for he was a surgeon of the general hospital 
in the expedition to North America, and sailed with him in the same ship. When 
Loudoun had his headquarters in New York, according to PargeUis, “ Every 
evening, except when his hospitality was repaid elsewhere, there dined with him 
at the long table, heavily weighted with silver, his intimate ‘ family ’ made up of 
his Aides-de-Camp, etc. . . . Doctor Richard Huck, the gay and learned, who 
had been surgeon in Loudoun’s Scottish Regiment in the ’45 was often there.” 

Later Dr. Huck became a Fellow of the Royal College of Physicians and 
Physician to the Aliddlesex and also to St. Thomas’s Hospital. In I777 te married 
an heiress, changed his name to Savmders, and became the father of the future 
Viscountess Alelville and the Countess of Westmoreland (D.N.B., “ Johnston’s 
RoU”, "Alunk’s RoU”). 

Now that autumn had come the Commander-in-Chief had to begin his prepara- 
tions for the coming year’s work and to send back to England for all things 
necessary, and as he had to make arrangements for the medical service as well as 
the purely military, he sent in a request for lists of medical stores which might 
be required. Director William Young was ordered “ to send me immediately an 
account of what drugs, necessaries, assistance and every other thing you think may 
be requisite in your Department ”. 

These lists, signed by William Young, are included among the letters, and 
are an interesting commentary of the furnishing of the hospitals at that time. 
Among the articles asked for were : — 
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Five hundred complete sets of bedding (each set cont ainin g one palliasse, one 
bolster and one pair of sheets, one blanket and one coverlet). Twenty pewter bed 
pans, twenty-five chamber pots, thirty bleed porringers and twenty-four tin candle- 
sticks and extinguishers. Of turnery ware asked for, were 200 white platters, 150 
quart bowls, and five gross of wooden spoons. Then came a request for stationery, 
with the addition of a few quires of gilt paper. The reason for this last demand 
does not appear. After these stores follow a long list of drugs and a much smaller 
list of instruments. These latter include: — 

Two sets of amputating instruments complete; 

Two sets of instruments for the Trepan ; 

Two dozen of dissecting knives ; 

Twenty dozen lancets ; 

Six dozen bag trusses and four dozen spring trusses. 

Attached to the list of instruments is a little note : “ N.B. The last scissors 
and lancets were very bad, it is desired Mr. Bodker be no more employed.” 

By the middle of November it would appear from the various letters that 
active military operations were for the time being at an end, and that all the army 
had to contend with was sickness, which was considerable. It is evident also that 
Director William Young was greatly concerned with the amount of very sick men 
with whom he had to deal, and that he was not satisfied with the way they were 
being handled. The letter he wrote to Colonel Cosnam, the Adjutant-General, 
on Nov. 6, indicates that he was fulfilling the fimction of a Director-General of 
Medical Services and giving the Executive Branch some sound advice. He says 

I hope that if the Army should continue quiet we shall have fewer patients sent 
to the hospital ; indeed if I may presume to offer my advice I think it were better to 
send us none at all but to let every Regiment take care of their own sick for some time. 
Among other reasons for this measure, the injury the men suffer in being brought to 
the Hospital is a material one. Our Gentlemen might be dispersed to the different 
cantonments and find employment in assisting in the regimental infirmary. This I 
only mean to take place while the Army has a prospect of remaining quiet. If you 
think what I propose is reasonable you will please communicate it to his Excellency 
and at the same time ask him if he thinks it necessary any longer to keep up the Hospital 
in Lisbon. 

The transport of the sick and the hardships and indeed injury to which they 
were subjected was a constant source of anxiety to the Director, and several of his 
letters dealt with this point. Though there is no letter from Lord Loudoun con- 
cerning Mr. Young’s suggestion it seems that it was adopted, in part at any rate, 
for one finds indications that there were a number of camps in which comparatively 
small numbers of sick were held, and firom which sick returns were made, and 
to which members of the hospital staff were attached or at any rate visited from 
time to time. John Hunter certainly visited quite a number of these camps and 
sent from them retmrns of the sick. Never once, however, was there a mention 
from Hunter of having to treat a woimd. 

We must now interrupt the story of the campaign for a moment to consider 
the doings and characters of some of the actors. 

What follows may seem trifling tittle-tattle and scarcely worthy of print and 
paper, but it really concerns ours hero, John Hunter, and that is the excuse. 
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Students of Hunter will recall that Jesse Foot wrote The Life of Himter in 
1794. Jesse Foot had a mischievous pen and wrote of Himter in the most malignant 
manner. He made out that he was an unpleasant individual, and alleged that 
while in Portugal he quarrelled with a colleague, Francis Tomkins, and that their 
difference was so great that a sword was actually drawn. The fbUowing is the 
extract from Jesse Foot (p. 80) : — 

He had scarcely arrived at Portugal before he excited an uneasiness among the 
faculty, which their situations had never experienced before. He turned the common 
intercourses of social good humour into suspicious tauntings of jealousy j he created 
a faction and a consequent ch’sgust. This brought on an explanation &om one who 
was his senior in the army by ten years ; — from one who had been a faithful follower 
of the fortune of the Duke of Cumberland, and had dressed his wounds in battle : he 
was roused to draw his sword on John Himter, which was sheathed without the quarrel 
being reconciled — for what reconciliation can remove suspidon ? 

The confirmation of this I am not disposed to doubt, but some there are who may : 
those I will assist as far as it is in my power by assuring them, — that the manly veteran, 
Tomkins, of Park Place, is very capable of explaining the fact. 

Francis Tomkins was one of the surgeons on the staff of the hospital. There 
are a niunber of letters from him in this new collection, which tend to shed a 
light on the accusation by Jesse Foot and incidentally reveal that Francis Tomkins, 
himself, was of a fiery disposition. 

The first incident concerns a certain Samuel Hayes, and a quarrel between 
him and Tomkins in which Hunter was also involved. Samuel Hayes was one 
of the surgeon’s mates attached to the hospital, and in the month of November, 
1762, was stationed at Mont Alva, where there was a subsidiary’ hospital. He 
had been put tmder arrest by Tomkins, and evidently Himter had been sent by 
Lord Loudoun to set him free. Hayes writes a long and detailed account of the 
affair to Lord Loudoun in which he justifies himself and accuses Tomkins. The 
letter is too long to put out in full, but the relevant passages are quoted below : — 

My Lord, 

In consequence of the honour of your Lordship’s commands by Air. Hunter I 
came out from the arrest I had been put imder by Air. Tomkins and entered again on 
duty. 

He then says that as an arrest is an imputation of guilt and as he can only 
look to Lord Loudoun for justice he wishes to explain the circumstances. Then 
he tells the story : — 

On Thursday the 4th. of this month (Nov. 1762) while I was unpacking the 
medicine chest and two other large parcels of medicines . . . Air. Tomkins sent to me 
by a soldier from the next room for about four doses of Dovers powders. The soldier 
brought a single piece of paper in his hand for it in which I gave him the powders. 
I, not knowing what Air. Tomkins intended to do with them, did not fold it up. Air. 
Tomkins apparently was very angry at this, said he wanted the powders made up in 
separate packets, and made some injurious remarks. 

Then Hayes goes on : — 

On Friday afternoon sitting with Air. Hunter and Air. Tomkins I was complaining 
of haiTng suffered a good deal from not having lain in a bed or had my clothes off for 
near six weeks (having lost my baggage in my hurry to return to the army from .Almeida) 
I told Air. Tomkins it was unkind of him to have deprived me so long of the bed .Mr. 
Young had sent me and now that it was arrived to take from me the blankets I had 
given a receipt for. 
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In consequence of this he flew into a great passion — used language unfit for an 
English Doctor to have born with, called me rascal and rose from his chair in great 
fury, catched a quart bottle from the table, came very near me, shook it at me and 
threatened to knock me down. As I had been accustomed to his passion I knew how 
far his discretion would carry him and sat still and behaved with great coolness. He 
immediately after this sent me to my room. Mr. Hunter was present during this and 
tho’ he would avoid interfearing in matters which that did not absolutely concern him 
yet as a man of integrity and honour will not refuse when asked doing me common 
justice. 

He goes on to say : — 

Lest your Lordship should imagine from this extraordinary behaviour something 
on my side culpable I must beg pardon for mentioning to your Lordship that he has 
quarrelled in almost the same manner with the whole Hospital, viz. Dr. Cadogan, the 
two apothecaries, Mr. Hamilton and Mx. Smith, and since he joined the army with 
Mr. Hunter very seriously several times ...” 

What are we to make of this after all these years ? There is no comment 
by Lord Loudoun, or by Hunter, on this letter, but the fact that Hunter was sent 
to free Samuel Hayes from arrest makes one t hink that he had probably talked to 
the army commander and told him that there was nothing in it. Hayes says that 
it was Tomkins who was quarrelsome and not Hunter, and there is another incident 
between Tomkins and another mate which seems to bear this out. 

J. W. Kingston was one of the mates and he had been sent to look after the 
Count de la Lippe and his family. Francis Tomkins evidently had his knife into 
him, for he reported his conduct and impertinent language to the Adjutant-General, 
Colonel Cosnam, in a letter dated Dec. i6, 1762. He said that Mr. Kingston 
refused to look after the sick of the army because he considered that he was in the 
service of Coimt Lippe, and when he was ordered to do so used impertinent 
language. He also imphed that Mr. Kingston feigned illness whenever there was 
work to be done, and that his ill conduct was notorious. By the same post he 
encloses a letter which Mr. Kingston had sent him which gives his side of the 
story. This is as follows : — 

To Mr. Tomkim, Surgeon. 

Sir, 

I must say you were illnatured enough to use expressions today which I should 
be far from using to the most abject soldier, that was to say I always fell ill when there 
was anything to do and that too before a number of officers. 

Were it not notorious that I did everything in my power during the whole campaign 
for the good of the service and omitted no opportunity of serving those in distress it 
would give me some uneasiness, but as I am conscious I am not, nothing more remains 
to be done but to clear myself from any imputation your repeated insinuations are likely 
to cast on me undeservedly. 

I must therefore insist upon your letting me know the authors or author for such 
expressions as I am not to be treated at this time of day in a manner so unbecoming a 
gentleman. If you do not you may depend I shall take all proper steps to justify myself, 
so am with what respect is due 

Yr. Hum® Sert 

J. W. Kingston. 

Both the letters, that from Mr. Tomkins and also from Mr. Kingston, were 
sent up to Lord Loudoun, and on Dec. 19 we find a letter from the Adjutant- 
General saying that his Lordship was surprised at Mr. Kingston’s behaviour, that 
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he did not approve of it, and in other words that he was not to do it again or he 
would have to take notice of it. 

There is still one more letter about this affair fi:om Mr. Tomkins to Colonel 
Cosnam : — 

I received yours relating to Mr. Kingston last night and shall communicate to 
him the contents. He sent me a message since my last that he wanted much to go to 
Lisbon as he’s had a clap up on him these two months past. In short this is but a 
trifling excuse for the rest of the mates say it is of no consequence being scarcely to be 
called a gleet. Therefore I will recall the mate I left there and order him to his duty, 
tho. it cannot be called a duty as he has so little to do. 

That there had been some sort of a quarrel between Tomkins and Hunter is 
clear from the following letter^ dated from Abrantes, Dec. 6, 1762, from To mkins 
to the Adjutant-Generalj with whom he seemed to be on friendly terms : — 

As to Hunters differences and mine it only proceeded from a jealousy of my having 
made interest with his Lordship to stay behind; which upon my honour I never did 
and that you well know. When I met him that morning he expressed himself in that 
h'ghtj now it was always well known that I was not that sort of person, and I should be 
glad he was convinced to the contrary. 

That is all that is known about the matter, and probably all we ever shall 
know. From the evidence before us it would seem that Mr. Tomkins was a quick- 
tempered and not very tactful person, to say the least of it. One does not know 
how Jesse Foot came to hear of it, and there is certainly nothing to show that 
Hunter was in any way to blame, though it may have been that he was not an easy 
man to get on with. 

Of course this aU seems very silly now. One must remember, though, that 
in times of stress, when the conditions are bad, when “ fed up ” and the exaltation 
of battle has died down, these httle troubles become magnified. Many of us can 
remember during the late war, how at times nerves became firayed and tempers 
short. So we must not be too censorious when we read of these bickerings of 
long ago, and pass over them with an indulgent smile. 

December, 1762. — ^Returning now to the medical affairs of the campaign, it 
should be remembered that a general peace was declared in the middle of November, 
1762, although the Treaty of Paris was not completed until the Februar}' of the 
next year. So there was no more fighting, but there was still a great deal of sick- 
ness. As was stated previously, the scene of the medical activities had shifted 
from the base hospital at Lisbon, though this was still kept open, to the hospital 
at Santarem, where what would amount to a base hospital was established. Writing 
from here on Dec. 2, 1762, the Director, Air. Yoimg, says : “ We have been very 
sickly here for some time past and a very bad fever now prevails which carrys off 
a good many men ”. He also emphasizes his old complaint that the men suffered 
too much in their transit from the camps to the hospital : “ In a former letter I 
took the liberty of remarking that the sick suffered much in being transported from 
one place to another. We have sadly experienced the truth of this in the three 
last parties of sick that came down to us making in aU 133, six of whom died before 
they reached the hospital gate.” 

Transport of the sick in time of war is always a diffi cult problem. Ambulances 
had not yet been invented, and the removal of the sick would be by means of 
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country carts filled with straw and hired for the purpose. In this campaign it 
would appear that the method adopted was to bring the men in carts to the 
nearest convenient point on the Tagus and thence by boats, probably open boats, 
to the hospital at Santarem. 

Together with the above letter, the Director sends in the hospital state from 
Santarem. From this it can be seen that at this time they had about 500 sick in 
hospital. It seems difficult at first to know what was done when the men became 
well enough to leave hospital but were not fit to join their regiments. There were 
no convalescent camps, but it seems that, instead, the men were quartered out in 
billets in the town and put under the charge of a combatant officer, who arranged 
them in messes and was responsible for their welfare and discipline. 

There are a number of returns of this nature from Lieutenant McManus, of 
the Buffs. These returns show that there were often from four to five hundred 
men who were in quarters. 

Subsidiary Hospitals. — Then it is quite clear that there were a number of 
smaller hospitals nearer the line, and that various members of the hospital staff 
looked after them. 

There was such a hospital at Mont Alvo, and we know that Francis Tomkins 
was there, for on Dec. 5, 1762, he wrote the following letter to the Adjutant- 
General, Colonel Cosnam : — 

Sir, 

Enclosed is the return of the sick (113) and as some men recover fast I hope in a 
little time to remove the whole to Santarem. Since my last return I’ve sent to Santarem 
28 men and have been applying these two days at Punhete (which is the most con- 
venient place) for another boat, and am promised that I shall have one to-morrow when 
I shall send between twenty and thirty more to Santarem. We have now here about 
25 recovered men that I should have sent yesterday to Abrantes where the convalescents 
from Santarem are very sickly. Numbers have been sent back but Capt. Sutton tells 
me he intended to acquaint his Lordship of the sickly state of the town, people who 
die very fast ; it is certainly a most unhealthy place for convalescents and to try if his 
Lordship would order them to be removed to Tancos or some other good airy place. 

I must beg that you all let me know how I am to proceed with regard to myself 
and stores. I would willingly, between friends, when I evacuate this hospital to get 
to Lisbon if it was possible at least I should be sorry to be ordered to joyn the army 
at this time, that I might not run the risk to be left behind with the sick at Portallegre 
or some cursed place among these Portuguese. Will you give me a line as soon as 
possible that I may know where I’m to go. I believe I shall be able to get the whole 
from hence in ten days at least. 

I am Dr Sir 

Yours sincerely, 

Fr. Tomkins. 

At the same time John Hunter was at Portallegre, the place Tomkins did not 
want to go to. On Dec. 7 Hunter sends a return of forty men who are to go from 
Portallegre to the general hospital. 

The complaints made by the Director of the Hospital that the fives of men 
were endangered by being transported according to the orders of the Commander- 
in-Chief were very sympathetically received. There is a letter to him from the 
Adjutant-General to that effect in which he says that they were never to think of 
transporting men whose fives were in danger. By the same letter came the follow- 
ing strange request, which was at first difficult to understand : — 
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As you do not mention I fear you have either overlooked or not received my letter 
desiring you to get a quantity of acorns collected from the cork trees for my Lord. It 
is not yet too late and he expects about two bushells entirely of the large cork tree of 
which there are numbers about Santarem. 

To this Air. Young replies on Dec. 16 : — 

I did not forget My Lord’s Com"** about the acorns. I am told the finest sort are 
about Elvas. I am getting the best that can be got hereabouts. 

Then Air. Young writes again on Feb. 17, 1763, to Colonel Cosnam : — 

Doctr. Morris desires you will present his Respect to My Lord and acquaint him 
that he put four basketts of sh'ps of the cork tree in a boat procured for that purpose 
last Saturday morning and that he gave them in charge to Mr. Hayes Surgeon’s Mate. 

This reference to acorns and slips of trees was puzzling for a time. What 
did the Commander-in-Chief want with acorns ? Reference to the Dictionary of 
National Biography supplies the clue. Lord Loudoun was fond of forestry and 
a lover of trees, of which he planted many on his estate at Loudoun Castle in 
Ayrshire. Reference, moreover, to the life of a contemporary of Lord Loudoun — 
namely, William Augustus, Duke of Cumberland — by Charteris, records that plant- 
ing then was extremely in fashion. A great deal of the planting in Windsor Forest 
was done by Cumberland. “ A knowledge of trees and planting had become as 
necessary a part of a polite equipment as the lighter accomplishments of sport and 
gambling.” So Lord Loudoun, in gathering acorns in Portugal, was only follow- 
ing the fashion of the day. It would be interesting to know if cut trees gathered 
by the medical staff in 1763 now grow and flourish in Ayrshire. 

The hospital at Alont Alvo was being closed down, and Air. Tomkins, as we 
have seen above, was anxious to know what he was to do, and he also seems to 
have been concerned with the danger of transporting the very sick men. On 
Dec. 12 he wrote to Colonel Cosnam : — 

I received yours at Montalvo last night and I have come here (Abrantes) this 
morning to prevent Mr. Kingston from sending any more bad cases. I assure you none 
went from me, but was in a convalescent state to Santarem and those were provided 
with bread and wine as also a nurse altho there was a probabflity of their getting down 
in a few hours. 

A nurse, let it be remarked, went with these patients. This is the only refer- 
ence to a niurse being employed on duty away &om the hospital. 

In addition to all his other duties. Lord Loudoim, as Commander-in-Chief, 
had to receive and deal with all requests for promotion. The following letter 
illustrates this point, and it is of additional interest seeing that it comes &om 
Air. Home, whose daughter John Hunter later married. It runs as follows : — 

Air. Home Surgeon to the i6th. Regiment of Dragoons begs the favour of Brigadier 
Fraser to make his most humble comp'^ to the Earl of Loudoun. He received a letter 
about the time of the Regiment embarking for Portugal informing him that Air. James 
Pringle had been so good to recommend him to his Lordship’s favour and Protection 
in case a Vacancy should happen in the Hospital ; but it has been his great misfortune 
that it has never been in his power to pay his respects to his Lordship. 

Air. Home was informed in England that he would have an Allowance of Baggage 
for carrying his Medicine Chest, but he has not yet received any, tho’ the Surgeons 
to the Regiments of Foot have long ago, if his Lordship has any doubts concerning his 
right to it. Coll' Chancey (he is told) is the properest person to inform his Lordship 
what is the establishment in Germany. 



664 the BRITISH JOURNAL OF SURGERY 


This is endorsed by Lord Loudoun without comment. 

Oh Dec. 24, 1762, Mr. Maddox, one of the surgeons of the Hospital, reports 
his arrival. 

My Lord, 

I have taken the Liberty to inform your Lordship of my Arrival here Yesterday, in 
His Majesty’s Ship Assistance after a Passage of Thirty three days and to acquaint your 
Lordship I should have returned immediately after seeing Lord Tyrawley home but 
was ordered by the War Office to take the care of two Highland Companies then Designed 
for Portugal . . . 

Lord Tyrawley was extremely well when I left him and Commissioned me with 
his Compliments to your Lordship. 

January, 1763. — ^With the beginning of the New Year it seems that the 
process of moving the troops down was continuing, and John Hunter was employed 
in visiting some of the camps and sending in a return of the sick and stating how 
many of them could be moved and how many could not. We find a return signed 
by him saying that at Portallegre, at Castel da Vide and at Montfort there were 
altogether 108 sick, of whom 24 were not in a fit state to be removed. For the 
removal of the fit he wanted 18 carts. This would mean that each cart could 
accommodate some six patients, and the journey to the nearest port on the Tagus 
would be about thirty miles. 

Such journeys must have been very trying for the sick men, and the Director 
is very concerned about it. On Jan. 8, 1763, he writes from Santarem to the 
Adjutant-General ; — 

Sir, 

You will be pleased to show the enclosed Return to his Excellency. I have had 
none very lately from Lisbon but I imagine they have about 50 patients there. 

The Inconveniency I have before mentioned of the sick men’s suffering from being 
mov’d from Place to Place continues. Mr. Tomkins writes me word, two days ago, 
that fourteen dyed in their Passage from the Army to Abrantes. Frederick’s Regiment 
are remarkably sickly, many die in the hospital and many out. 

Evidence comes in now that the process of clearing up was going on steadily. 
Lord Loudoun asked the Director to send him in details of the expenses connected 
with the Hospital. Mr. Young replies on Jan. 8 as follows : — 

I have collected and placed in View the several articles of Expence incurred by 
the Hospital wherever dispersed which I hope will give you ample Satisfaction to the 
Question relative to what is to be charged to the King of Portugal. I have not herein 
included the money expended by Mr. Himter because I have not call’d in the Account, 
but as He has the Honour to be near your Lordship’s Person He can send in an abstract 
of it. 

The account sent in by him amounted to £5112 os. 6d., and was presumably 
for the period from the opening of the hospital until the end of December, 1762. 
It included all sorts of details, such as the purchase of bread and meat, the hire of 
carpenters, and for all the sundry purchases cormected with the hospital. In it, 
however, comes an item which is of interest as showing the amount paid to the 
officers of the hospital for subsistence. This amounted to £1058 7s. od., and there 
is a note to the effect that some of the officers had not yet taken up their allow- 
ance. There is no statement as to the amount paid to the different ranks, and 
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no doubt there was a difference, but if one lumps them all together it would seem 
that the sum per head was something over ,^10 a month. 

In a later document the total expenses of the hospital from the opening are 
set out as follows : — 

The following Sums of Money have been issued to Wm. Young Esq. Director of 
the Hospitals for the British Forces in Portugal. 


1762 June 22 

Cash 

pd. Mr. Young 

T500 

Aug 3 

Do 

paid 

Do 

£800 

Sept 3 

Do 

paid 

Do 

£800 

25 

Do 

paid 

Do 

£800 

Nov. 29 

Do 

paid 

Do 

£800 

1763 Feb. 5 

Do 

paid 

Do 

£2000 




Total 

£5700 


Hospital Discipline. — ^Mention has been made previously of the measures 
taken to secure discipline in the hospital. The medic^ officers had not right of 
punishing the men under their charge. This was given to a combatant officer, 
generally a Lieutenant, who commanded the Hospital Guard. 

In the Area of Lisbon . — ^The British Hospital Guard there was a Lieutenant, 
I sergeant, i corporal, and 23 privates, and there were 10 sentinels on duty day 
and night. Among the crimes for which the men were confined were desertion, 
drunkenness, and robbery, and there were two prisoners confined for 116 nights 
in the “Black Hole” for being concerned in murdering a Portuguese. What 
became of these men eventually does not transpire. 

At Santarem the reports of the Provost Guard are signed by William Hodgson, 
Provost Martial. He seems to have believed in phonetic spelling, for one Patrick 
McAnalley was confined “ on Suspition of shutting a Portugue ”. 

The process of moving down the troops was still proceeding on Feb. 3, 
Francis Tomkins reports that there were ordy seven sick left at Montalvo. So 
he did not get down to Lisbon as he wished. 

Hunter, however, was now at Lisbon, for on Feb. 12 he signs “ An Accoimt 
of the Sick iu the Hospital at Lisbon ”, and as far as can be ascertained he remained 
there until he went home. It must have been while he was in Lisbon in the 
earlier part of the campaign that he made his observation on the hearing in fishes 
which he recounts in his article entitled : — 


An Account of the Org.vn of Hearing in Fishes 

In the year 1762, when I was in Portugal, I observed in a nobleman’s garden, near 
Lisbon, a small fish-pond full of difierent kinds of fish. The bottom was level with 
the ground, the pond having been made by forming a bank all round, and had a 
shrubbery close to it. Whilst I lay on the bank observing the fish swimming about, 
1 desired a gentleman who was with me to take a loaded gun and fire it from behind 
the shrubs. The reason for desiring him to go behind the shrubs was, that there might 
be not the least reflection of light. The moment the report was made the fish seemed 
to be all of one mind, for they vanished instantaneously, raising a cloud of mud from 
the bottom. In about five minutes afterwards they began to appear and were seen 
swimming as before. 

^ During the month of March^ the Director, Air. Yoimg, was busy settling up 
^airs at Santarem, and it seems that Hunter was in charge of the hospital at 
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Lisbon, for he signs all the returns, and on March 29, 1763, he writes this letter 
to Colonel Cosnam : — 

Sir, 

Mr. Maddox informs me that Lord Loudoun wanted to know what stores came 
last night from Santarem, the enclosed is a copy of what Mr. Young sent. I was likewise 
informed that my Lord Loudoun wanted to know what number of boats would be 
wanting to bring down ye sick and stores from Santarem as I do not know what stores 
there are I cannot be a judge but should suppose that four boats would bring down 
the sick men and their bedding and that four more would be sufficient to bring down 
all the rest of the stores I mean the large boats. If this is not sufficient I should imagine 
that their wants could be made up there. I would have waited upon His Lordship 
myself but I am busy preparing for the remainder of the Santarem Hospital. 

The list of stores which was enclosed reads : — 

15 Bails of Bedding 20 sett each 

2 Do of Coverlids 60 each 

I Do of Blankets 60 each 

On March 28 Lord Loudoun received a letter from Mr. Young giving him 
the final returns from Santarem, and in the same letter he asked leave for Dr. 
Morris to visit the Scaldes Baths. To this Lord Loudoun replied on March 29 : — 

The arrival of the Transports makes it necessary for me to Order you to bring 
down the Hospital here immediately. 

This makes it impossible for me to grant Dr. Morris’s request which I should 
otherwise be glad to do. 

I desire by the return of this bearer an account of what Men can join their Corps, 
what can be embarked in an Hospital Transport and what must be left behind, and 
that as far as you can in the Regimental as well as General Hospital. 

Here is evidence as to the amount allowed to Regimental Surgeons for carrying 
medicine chests. 

Robert Home Surgeon. 

Lisbon March 291/;. 1763. 

Sm, 

You will much oblige me in applying to his Excellency the Earl of Loudoun to beg 
the favour of his Lordship to give an order to Mr. Bembridge, deputy Paymaster General 
for paying me an allowance of Baggage money for carrying the Medicine Chests of 
Brigadier General Burgoyne’s Regiment of Light Horse which as yet I have never 
received, neither in England nor here. 

I am not informed what allowance was in Germany but in England it is Ten 
poimds for a Horse and Forrage Money to the amount of seven or eight pounds more, 
which Mr. Tomkins, surgeon, can inform his Lordship of. 

I am with Respect 

Your most obedient and most humble servant 
Robt. Home Surgeon. 

The last return from Lisbon is on April 12, 1763, and this is a statement of 
the number of men from the Hospital who were not fit to be moved on to the 
transport, and of these there were thirty-six, and twenty-one were to go on the 
hospital ship. 

From this we must suppose that by a date not long after April 12, the last 
•of the Portuguese Expeditionary Force sailed for England, leaving a few unfortunate 
invalids behind. Not quite uncared for though, because one of the Hospital 
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mates, Samuel Hayes, the one who was put under arrest by Mr. Tomkins, was 
left behind to look after them, and as the date on which he was left is given as 
April 13, it is probable that the fleet sailed on that day. 

The last document, which is given in full below, is the official return signed 
by Lord Loudoxm, the Director of the Hospital, and Charles Bembridge, the 
Deputy Paymaster-General, cerdfj’ing to the personnel of the Hospital, their rates 
of pay and what became of them. It is presumed, therefore, that this return was 
finished when the Expedition reached home. 


OmCERS OF THE HOSPITAL APPOINTED TO THE USE OF HiS MAJESTY’S FoP.CES 
Serving in Portugal under the Command of His Excellency 
The Earl of Loudoun, etc., etc., etc. 


Chae-scters 

Names 

Feo.m 

To 


Direaor @£150 p.d. 

William Young. 

1762 

1763 



Feb. loth. 

May 14th, 


Physicians 

Will™ Cadogan. 

Do. 

( He was appointed 

(g £l 0 0 p.d. 

Alich' Morris. 

Do. 

Richard Huck. 

Nov. 7th 

Do. 

- on Doctor Cadogan’s 
1 going sick to England 



John Hunter. 

Feb. loth. 

Do. 


Surgeons 

Francis Tomkins. 


Do. 


@ 10 sh. per diem. 

Will” Maddox. 


Do. 


Will” Young. 

Sept. 6th. 

Do. 


Apothecaries 

Hugh Smith. 

Feb. loth. 

Do. 


@ ro sh. per diem. 

Walter Hamilton. 

Do. 

Do. 



Moris Obryan. 


Do. 



A. Robinson. 


Do. 



Edm. Taylor. 


Do. 



Andsv McDonald. 


Do. 



Will” Rogerson. 


Do. 



M. Croker. 


Do. 



John Digby. 

Dec. 4, 1762. 

Died that day. 


0 Nich. Jenty. 

Ap> igih. 


(Remains in Portugal 
i on his own a&irs. 

Surgeons’ Mates 

Ter. Armstrong. 

Feb. I2th, 

1763. 

Died that day. 

at 5s per diem. 

Thos. Deveil. 

Sept. 26th, 

1762. 

Died that day. 


Robert Scott. 

May 14th. 



David Griffith. 

Do. 




Samuel Hayes. 

Ap. 13th. 


Left on Duty in 
Portugal. 


Benjamin Cluck. 

Feb. 10. 

May 14. 



Edward Golding. 

Do. 

Do. 



Chris' Johnston. 

Do. 

Do. 



M. A. Clerck. 

Do. 

Do. 



Jnr Kingston. 

.Aug. 14 

Ap. 13. 

Remains in Portugal 


on his own afiairs. 


I do hereby ceit^- that the above mentioned officers of the Hospital served in the 
respective Qualities set down against their names. 


Signed 


(Loudoun. 

Young, Director. 


I do hereby certify that the officers of the Hospital mentioned in the foregoing 
List have not received any part of their pay from me. 

Signed CHAPiES Bemb.ridge. 
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List of Servants etc.. Belonging to the Hospital 


Matron. 

Quat Master. 
Assistant 

Storekeeper 

Head Nurses 
Cooks. 


Washerwomen. 


Nurses. 


Mrs. Sullivan. 
Owen O’Neil. 


H. Andrews. 




jMary Fenton. 
lAnn Milross. 
(Bridget Lawson. 
•'.Elizth Withers. 
VMargt Cole. 
(Elizih Aldridge. 
lElizih Evans. 

1 Sarah Smith. 

(jane Gillan. 

"Mary Armstrong. 
Mary Craufurd. 
Else Scambler. 
Cath. Morgan. 
Mary Cassady. 
Margt Barelk. 
Anne Hawkins. 
Mary Tovey. 

Cath. Sinclair. 
Jane Murra. 

Sarah Smith. 

Jonas William. 
Anne Morgan. 
Eliz. Armstrong. 
Anne Powell. 
Thomason Redaw. 
Honor Burke. 
Ljane Torrence. 


2 6 
2 6 

I o 

I o 
I o 
I o 
I o 
I o 
I o 
I o 
I o 
I o 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
o 6 
0 6 
O 6 

o 6 
o 6 
0 6 


This concludes the account of the Expedition to Portugal and closes a chapter 
in Himter’s life. Peachey says that soon after his return to England Hunter made 
his way to the house of Robert Home, who was one of his colleagues in the cam- 
paign, and we know that later he married his daughter. 

Here we may leave Hunter to pursue that work which has been, and still is, 
an incentive to effort and research. 
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CARCINOMA OF THE MALE URETHRA, 
WITH REPORT OF A CASE 

By henry MORTENSEN, Melbourne 


Carcinoma of the male urethra is a clinical entity of rarily. often remaining 
undiagnosed imtil the possibility of curative measures being undertaken has passed. 
This report of a further case is therefore of interest, and serves to demonstrate an 
instructive and unique pathological specimen. 

Although other portions of the genito-urinary tract become frequently the 
seat of tumour formation, the urethra, particularly in the male, is singularly free. 
According to GurBc, quoted by Englisch,^ only 3 cases of carcinoma of the urethra 
were discovered in a series of 4000 tumours of the male genito-urinary tract. Since 
the report of a case by Kirwin in 1932,- who was able to find accounts of 98 cases 
in the literature, 9 other cases have been reported by Geisler,® Beck,^ Lower,® 
Boggon,® Lazarus,' Astraldi,® and McNally.® These, with the case herewith 
published, bring the total up to 109. The rarity of the condition, coupled with 
the inaccessibility of the common site 
for its occurrence, viz., the bulbous 
urethra, render early diagnosis extreme- 
ly difBcult, to which is also contribu- 
ted the fact that the lesion is almost 
invariably grafted on to some more 
chronic and more common lesion in 
this situation. 

CASE REPORT 

History, — C. R., aged 64, was first 
admitted to hospital on June 6, 1935. For 
twenty-six years past the patient had been 
dilated at intervals for urethral stricture. 

He had had several attacks of acute reten- 



Fig. 429. — Photograph of pcrxnctirr, sho-vsring the 
fungatmg inass exrendtrig frtjs: the scrcnr::! to the arxus. 


tion of urine, the last occasion being six 
months previously. Since then he had no 
difficulty in micturition until seven days 
prior to admission, when he complained of 

difficulty in starting and dribbling after micturition, culminating in an attack of retention 
forty-eight hours prior to admission. He complained of no symptoms referable to any 
other system. The patient was catheterized and referred to the out-patient department for 
dilatation. 


On July 30 he was re-admitted, complaining of severe dysuria since the passage of a 
sound a few days previously. On examination he presented a tense, tender mass in the 
perineum over the bulb of the urethra. A diagnosis of peri-urethral abscess was made. 

OpER.\TiON. — The abscess was incised and a qtiannty of pus evacuated. Owing to the 
amount of superficial infection and the general condition of the patient, it was again found 
necessary to explore the region, and on August 28 further pockets of pus were opened up in 
the peri-urethral region, and a suprapubic cystostomy performed. The condition remained 
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unsatisfaaory, the patient complaining of a great amount of pain which the incisions did not 
relieve, and the induration was seen to be spreading to the inguinal and scrotal regions. Two 
further incisions were made, and on each occasion pus was obtained, and what appeared to 
be tjT^ical inflammatory indurated tissue was broken down with the finger. It then became 



Fig. 430. — Photograph of the specimen before sectioning, demonstrating the extent of 
superhcial involvement the degree of fungation. 


obvious that the ‘ granulation tissue ’ was increasing rapidly in extent, and taking a definitely 
fungating appearance (Fig. 429). On September 28 a portion of the tissue was removed for 
biopsy, and revealed a squamous-celled carcinoma. The patient died fourteen days later. 



Fig. 431. — Section of the upper end of the tumour in the prostalic urethra, including the ejaculatory 
duct. The prostatic tissue is atrophied, the epithelium stratified and papillated. The tumour mass is 
elevated from the surface. The tissues in the square are showm in greater detail in Fig. 432. ( X 8.) 


Pathological Report. — T he specimen was obtained by excising eti bloc the perineum, 
a portion of the bony pelvis, the penis, scrotum, bladder, prostate, and rectum. Fig. 430 




CARCINOMA 


OF THE MALE URETHRA 



Fig. 432. — Higher-powcr newr of rectangle outlined in Fig. 431. The remains of stratified epithe- 
lium are shoViTi. The submucous tissues are infiltrated with strands and columns of epithelial c el l s 
shov.ing some keratinization, with well-marked stroma reaction and numerous small round cells, ( x 60.) 



Fig. 433. — Section of the lining of the urethra showing arrangement of the tumour cells 
in both stratified and simplex forms, {x 160.) 
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demonstrates the amount of superficial involvement of the perineum and scrotum and the 
degree of fungation. The specimen was then split in a sagittal direction. Examination of 
this section reveals the ischiorectal fossa to be filled with neoplastic tissue. This extends, 
superficially, from the postero-inferior aspect of the scrotum to the anus. The neoplasm 
involves the anterior half of the urethra in approximately one-half of its extent, and extends 
proximally along it, and replacing it, to the level of the verumontanum, where it abuts on 
the symphysis pubis and rectal wall, without apparently infiltrating either structure. From 
the site of the urethra the tumour mass is traversed by multiple sinus traCTs, giving the super- 
fidal portion of the growth an ulcerated appearance, the base and edge of which are extremely 
friable. The bladder is small and contracted, the mucosa being thick and smooth. The 
anal canal and rectum appear normal. The pelvic lymph-glands show no carcinomatous 
infiltration. There were no palpable inguinal lymph-glands. 


mri. 

Fig. 434. — Section of carcinoma infiltrating the scrotal wall, showing marked keratinization. ( x 290.) 


Microscopical Appearances. — Microscopical specimens show a keratinizing, epidermoid 
carcinoma, infiltrating the urethra (Figj. 431-433), prostates corpora cavernosa, and scrotum 
{Fig. 434). The pubic bones and the reaal and anal wall are free of infiltration, as are the 
pelvic lymph-glands. 


DISCUSSION 

Histologically, carcinoma of the urethra has to be carefully distinguished 
from that arising in the penis, prostate, or Cowper’s gland, and from secondary 
involvement of the urethra from these regions. A large percentage of the urethral 
carcinomata are of the squamous-celled type, the occurrence of which, in a site 
normally lined by transitional epithelium, is explained by the process of epithelial 
metaplasia. The frequent occurrence of the pathological changes in epithelium 
leading to the development of leucoplakia, discovered in routine urethroscopy for 
the diagnosis and treatment of chronic urethral infections, stresses the importance 
of this factor. The papillary type of tumour is found less commonly, often in the 
younger class of patient, when it is of more rapid growth and of a greater degree 
of malignancy. A true adenocarcinoma has been described on only two occasions. 
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by Lower,’ and Olivier and Clunet,^® and arises ftom the glandular structures of 
the urethra. The tumour spreads locally by direct extension. In the anterior 
urethra it may creep along the urethral surface to pout at the urethral meatus, and, 
involving the body of the penis, cause deformation in the erect organ and a palpable 
nodule in its course. Farther posteriorly the invasion of the peri-urethral tissues 
is not so obvious, and it may be only when, as in the case here reported, the ischio- 
rectal fossx and the perineum are completely filled with tumour growth that the 
nature of the condition is recognized. Metastases to lymph-glands occur in some 
50 per cent of the recorded cases. The lymphatic drainage of the urethra is to 
the inguinal and deep pelvic glands. In many cases death from urinary obstruction 
or sepsis takes place before any inguinal involvement, but the possibility of meta- 
stasis to the deeper glands must be borne in mind. It is worthy of note that in 
the case history here presented, in the presence of gross local disease there was no 
demonstrable lymphatic involvement. 

Symptomatology. — ^The sjTnptoms of carcinoma of the urethra will vary 
with its position. One is struck with the stereotyped history given in the cases 
reported as occurring in the bulbous urethra. In 1885 Paul^ reported a case as 
follows : — 

losiah C — , aged 54, a seaman, had suffered many years from stricture (he says thirty), 
but has never been treated for it. He sought admission on account of a perineal abscess. 
Under ether the abscess was opened, the stricture divided, and a fuU-sized gum-elastic catheter 
tied in. On the third day this cathether came out, and was not re-introduced, a bougie being 
passed daily instead. At the end of two months he was discharged nearly well, but warned 
to attend as an out-patient to get the bougie passed. He was an extremely nervous man, 
and, once out of the hospital, had not the pluck to continue treatment, the result being that 
in two months he had another urinary abscess worse than the first. He kept away from the 
Hospital until he found himself getting in a bad way, when he returned in the following 
condition : The scrotum and the whole of the perineum were brawny and tender. Just 
behind the former was a ragged foul-smeUing sore, eating deeply into the perineum along 
the tract of the original fistula. Its edges were hard and epithehomatous in appearance. The 
disease was too far advanced to permit of any attempt at removal, and came to a fatal ending 
in three months. At the post-mortem the growth was found to be limited to the perineum 
and the neighbouring glands, involving all the parts down to the arch of the pubis and spread- 
ing freely into the scrotum. The prostate and bladder were quite free. 

Paul comments on this interesting case : “ , . . under the cirounstances I am 
inclined to the opinion that the growth commenced in the urethra, and was excited 
by the prolonged stricture, just as simple syphilitic stricture of the oesophagus ends, 
sometimes, in epithelioma of that structure ”. 

As was realized then, carcinoma of the urethra is associated with stricture in 
a very large percentage of the cases reported. Robb^- had the unique experience 
of excising a strictme which on section proved to be infiltrated with carcinoma. 
It is probably the repeated passage of sounds in the treatment that provides the 
etiological factor. Other sources of chronic irritation, e.g., chronic infections of 
the urethra and their treatment by chemical agents, have been noted in the histories, 
but so infrequent is the occurrence of carcinoma compared with the number of 
patients who undergo prolonged urethral treatments that any etiological relationship 
must be questioned. 

The earliest symptoms in this region are, therefore, obstructive in nature : 
difficulty in urination, and progressive diminution of the calibre of the stream. 



674 the BRITISH JOURNAL OF SURGERY 


Suspicion may be aroused as to the nature of the obstruction by the lack of satis- 
factory response of the stricture to dilatation, by a persistent bloody discharge 
associated with, or independent of, treatment, or by a thickening or induration at 
the site of the lesion. Subsequently a peri-urethral abscess develops, with perhaps 
an extravasation of urine. The pathological nature of the stricture becomes obvious 
when surgical treatment of the abscess does not lead to the rehef of pain, or to 
subsidence of the induration or oedema, or when fimgation leads to biopsy and the 
correct diagnosis. More anteriorly in the penile urethra, the recognition of the 
presence of a carcinoma may be relatively early, and precede the onset of obstruc- 
tion. The passage of a few drops of blood at the be ginnin g of micturition, or the 
presence of a bloody discharge, leads to investigation with a methroscope, or the 
tumour may become visible at the meatus or palpable along the penis. 

Treatment. — For the cases not hopelessly inoperable when first recognized 
many procedures have been adopted. In the small locaHzed tumour in the anterior 
urethra partial amputation of the penis will be indicated. In two of the three 
cases reported by Lower, resection of the growth with end-to-end anastomosis of 
the urethra was performed, with striking results. One case was alive and well 
eight years, and the other nine years, after operation. In the third case, patho- 
logically an extensive involvement of the urethra with adenocarcinoma, and meta- 
stasis in the inguinal glands, an amputation of the penis and glands was performed 
with a block dissection of the glands. This patient was well three and a half years 
after operation. In the case reported by Scholl and Braascy® resection of the 
tumour was performed, and restoration of the urethra achieved by the use of a portion 
of the saphenous vein. This was followed by irradiation to the perineum, and a 
five-year ou-e. Huggins and Curtis^* have discussed the technique of perineal 
extirpation of the growth, whilst the use of radium or radiation may be considered. 
Should there be no palpable inguinal glands no surgery in that region is indicated. 
With gland involvement the prognosis is rendered graver, and, if the urethral 
tumour permits of removal, the glands are best treated by block dissection. 

Prognosis. — In most cases the results of treatment are very poor, and by far 
the greatest munber of cases reported have died shortly after diagnosis, either with 
or without surgical intervention. The possibility of surgical tteatment depends 
on early recognition. It may be that the condition is more common than the 
literature would lead one to believe, and the possibility of the occurrence of methral 
carcinoma should be borne in mind in any case of stricture demanding prolonged 
dilatation. 

My thanks are due to Mr. R. D. Wright, of the Department of Pathology, 
University of Melbourne, for the pathological report and the micro-photographs ; 
and to Mr. Leo Doyle, Surgeon to St. Vincent’s Hospital, Melbourne, under whose 
care the case was admitted, for permission to publish the details. 
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FAT EMBOLISM: REPORT OF A CASE, WITH 
REVIEW OF THE LITERATURE 

By a. J. WATSON, London 

Although there is much to be found in the American and Continental hterature 
on the subject of fat embolism, there is still but scanty reference to the condition 
in the current text-books of surgery and orthopaedics. 

The following case, admitted to the Surgical Unit of the British Post-graduate 
School at the Hammersmith Hospital, L.C.C., was thought worthy of description as it 
presents so many of the classical symptoms and clinical features of the condition. 

CASE REPORT 

Patient L. P., male, aged 22, a printer by trade. He was admitted on April 18, 1935, 
to the Hammersmith Hospital, having been knocked over by a six-wheel motor truck a few 
minutes previously. He had sustained a compound fracture of the right tibia at the junction 
of the middle and lower thirds. No other injuries were found, nor was there any history 
of a period of unconsciousness following the accident. Memory of the accident was complete. 

On Admission. — The padent was noticed to be considerably shocked, far more so than 
the fracture could account for by itself. Temperature, 97 ° ; pulse, 98 ; respiration, 20. 
Operation was delayed for two hours until his general condition had improved. 

Operation. — Gas-oxygen and ether anasthesia. There was some difficulty with the 
ansesthetic, and the patient had a poor colour throughout the operation. A considerable 
quantity of ether was necessary to keep him anaesthetized. 

The leg was first cleaned with ether soap and was then shaved. There was a lacerated 
woimd in the lower third of the leg, and the upper fragment of the tibia was protruding 
through it. The wound was excised, clot removed, and the fracture reduced. There was 
little comminution of the fragments. The wound was packed with flavine gauze and a plaster 
cast applied, leaving a window over the wound. No tourniquet was used. Some liquid fat 
was seen at the time of operation around the fracture, but not more than would normally be 
expected. 

Subsequent Progress. — 

12 Hours. — On the following morning, the patient was quite comfortable and the general 
condition was good. He had a slight cough with a little ‘ rusty ’ sputum. This was attributed 
to the difficulty in the anesthesia. The leg was very satisfactory. Temperature, 99-2° j 
pulse, 104 ; respiration, 20. 

24 Hours. — In the evening, the patient complained of precordial pain. The pulse-rate 
had increased to 128 and the temperature to 100-4°. Respirations were rapid and the cough 
was still present. 

36 Hours. — On the next morning, the patient had become comatose. He had been very 
restless all night and had become unconscious early in the morning. He was breathing 
rapidly and deeply, and his pulse was full and rapid. Temperature, 102-4°. 

On examination : His pupils were equal. There was no spasticity or convulsive move- 
ments of the limbs. Reflexes were present, although there was an extensor response on the 
soimd limb. Some fine crepitations were heard at the bases of both lungs. 

The possibihty of intracranial hEemorrhage was considered and a lumbar pimcture 
performed. Normal C.S.F. was withdrawn, with no definite increase in pressure. The 
affected leg appeared to be quite satisfactory. 

48 Hours. — In the evening, the condition was about the same, although the coma was 
rather deeper. No locahzing cerebral signs had appeared. 



FAT EMBOLISM 


677 


Hours . — On the following morning, coma was very deep, with Cheyne-Stokes 
on. Many small petechial cutaneous hemorrhages over the neck, arms, and upper 
the trunk had made their appearance. 

Hours . — In the evening, the patient was deeply unconscious, with incontinence of 
Death occurred early on the following morning, about 80 hours after admission to 



Fig. 435. — Alacroscopic appearance of cross-secnon of brain. 


he early stages, intracranial laceration or hemorrhage was considered, but with the 
lent of the petechial skin hemorrhages, fat embolism was suspected. By that 
condition of the patient was so critical that active treatment of any sort was thought 
able. 

IOLOGIC.4I. Report. — h. post-mortem was carried out under the Coroner’s instruc- 
th the following pathological findmgs : — 

fiacture was found to be perfecdy clean with no sign of local infection. The limgs 
marked congestion throughout with patches of hemorrhage beneath the visceral 
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I. 436. — The kidneys. Fig. 437. — The lungs. 



fat embolism 


679 



Tin. 439. — '1 lie licHrt. 



68o 


THE BRITISH JOURNAL OF SURGERY 


pleura. There was slight congestion of both kidneys. The brain {Fig. 435) showed many 
minute punctate htemorrhages scattered through the white matter, but there was no evidence 
of injury to the skull or of cerebral contusion or laceration. 

Microscopical Examination . — Sections of various organs stained with osmic acid showed 
fat embolism. 

Kidneys {Fig. 436) : The glomeruli contain many globules of fat, some of them elongated 
in the shape of the vessels. There is one globule in a tubule, but otherwise the structure 
of the organ is unchanged. 

Lungs {Fig. 437) : There is evidence of consolidation, with extensive exudate into the 
alveoli. Many particles of fat of various sizes are seen scattered throughout the field. Some 
are lying in the lumen of the alveoli, others are in the pulmonary capillaries. 

Brain {Fig. 438) : In this section no fat is actually visible in the small capillaries, but 
there is evidence of perivascular inflammatory reaction. Other sections taken demonstrated 
fat lying in the lumen of the vessels. 

Heart {Fig. 439) : Scattered through the bimdles of the heart muscle are many large 
emboli, but there is no surrounding inflammatory reaction. 

On the post-mortem findings, a diagnosis was made of acute cerebral fat embolism 
following a compound fracture of the tibia. 


HISTORICAL 

Experiments illustrating the effects of the introduction of an excess of fat into 
the circulation of animals were first carried out by Magendie in 1836. Magendie 
injected ohve oil into the circulation, and found that the globules into which it 
split obstructed the smaller vessels and mechanically prevented the normal passage 
of the blood. 

In 1862 Virchow injected small quantities of oil intravenously into dogs, 
producing dyspnoea and, in larger quantities, death. Post-mortem examination of 
these animals showed acute oedema of the lungs. 

At about the same time Zenker first described a case of fat embolism occurring 
in man. His patient was a railwayman, who suffered a severe crushing injury to 
the abdomen, and after death large quantities of fat were seen in the pulmonary 
capillaries. Zenker thought that the fat had been aspirated from the stomach 
directly into the ruptured hepatic veins. 

In 1865 Wagner described 48 cases of fat embohsm occurring in man, mainly 
following injuries to bones and soft parts, but including in the series 12 cases 
associated with acute osteomyeUtis, and 6 cases with chronic infections elsewhere. 

Holm, in 1876, examined post mortem 21 cases of bone injury, and found 
evidence of fat embohsm in all the cases, although they had shown no clinical signs 
of it whatever during life. He concluded that some degree of embohsm was 
present in ah cases of bone injury, but that chnical symptoms and signs caused 
by the embohsm were rare. 

The first complete chnical account of the condition with a review of all reported 
cases was written in 1880 by Scriba, who included in his article 34 cases of his own. 
He analysed 172 cases, and thought that in only 14 of these could death be attributed 
to fat embohsm primarily. He found that the fat produced symptoms by 
mechanical obstruction of arterioles and capiharies in different parts of the body, 
and that this led to smah areas of infarction. He considered that the cerebral 
emboh were of very great importance, and were the cause of death in most of the 
fatal cases. He recognized that the fat was excreted in the urine and that this was 
a point of diagnostic interest. He described what are now the classical symptoms 
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and clinical signs associated with the condition, but could offer no suggestions as 
to treatment other than the relief of symptoms. 

After Scriba’s complete account many isolated cases were reported, chiefly 
ftom Germany. Meeh in 1891 collected 113 fatal cases in which death had been 
attributed to fat embohsm, but thought that only 15 of these cases really died of 
that condition. 

Aberle in 1903 reported a number of cases following orthopedic operations, 
including osteotomies and manipulation of joints. 

In 1913 Warthin wrote a comprehensive paper reviewing the past literature 
and adding some cases and observations of his own. He drew attention to the 
diagnostic importance of fat in the sputum, and also found emboli in the cardiac 
muscle, which he thought might have been responsible for some of the cardiac 
symptoms. 

Further experimental work on the reaction of animals to the injection of fany 
substances was carried out by many workers, including Lecoimt and Gauss, 
Bissell, Porter, and Lehmann and Moore — the latter throwing doubt on the source 
of the fat in fat embolism. 

The most recent monograph on the subject was written in 1931 by Vance, 
who investigated 246 necropsies in his capacity of Chief Medical Officer of New 
York Cit}'. He found that fat embolism was commonly found at post-mortem in 
non-traumatic cases, but never in large quantities. Severe fat embolism was always 
the result of trauma received before death — a point of medico-legal importance. 

A further complete historical review of the literature by Scuderi is to be 
found in the International Surgical Digest for October, 1934 (to whom the writer 
is indebted for many of his references.) 

MECHANISM OF TRAUMATIC FAT EMBOLISM 

Source of the Fat. — Blood-plasma contains fat in quantities varj’ing with 
the ingestion of fatty substances. Its normal limits are from o-2 per cent to 2 per 
cent, but in certain exceptional circumstances, as in diabetes, the blood fat may 
rise as high as 20 per cent. This type of fat is present as an emulsion of veiy 
minute particles which pass easily through the capillary network of the body and 
never form emboli, as they have a diameter well below that of the smallest capillar}’. 

Fat is also present in most tissues of the body, but in some regions it is found 
in large quantities, forming ‘ depots ’ or reserves for use when required by the body 
metabolism. Depot fat is found in the subcutaneous tissue, in the omentum, 
around certain viscera such as the kidneys, and in the marrow cavities of long bones. 
It is held within the cell membranes of specialized connective-tissue cells in the 
form of large globules. It is the depot fat, lying in the marrow cavities of the 
bones, that is considered by most writers to be the source of the fat in fat embolism. 

Absorption of the Fat. — In order that this fat should reach the blood- 
stream directly, there must be : (i) Rupture of the connective-tissue cells, 
liberating the fat ; (2) Rupture of neighbouring blood-vessels, providing a portal of 
entry ; and (3) Some other factor causing the free fat to pass into the circulation. 

In fractures of the long bones the first two conditions are present. With the 
initial injury and subsequent manipulations, the tissues are lacerated and fat in the 
marrow-cells is liberated. The globules can often be seen floating in the blood 
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during operations upon bones and in compound fractures. The blood-vessels in 
the bone are also torn, and, as they are held within the rigid walls of the Haversian 
canals, they do not collapse readily, and — theoretically at any rate — ^remain as 
possible channels for the absorption of the liberated fat. It is difficult, however, 
to determine the precise mechanism by which the fat is made to enter the circulation. 

The generally accepted explanation is that, with the formation of a hsematoma 
about the fracture, there is a local rise of tension in the tissues and some of the fat 
is driven into the torn veins. It is also suggested that manipulation of the injured 
parts may force fatty globules into the circulation. Schultze demonstrated that 
after fracture of the tibia in dogs, no fat could be demonstrated in the femoral veins 
until the fracture was manipulated. Schultze and Behan suggested another factor 
when, by boring holes in the tibise of dogs, they found that the marrow cavity had 
a negative pressure of 20 mm. of mercury. It is possible, therefore, that the loose 
fat and blood may be sucked into the circulation. Unfortunately, Rothmann 
repeated the experiments and foimd that the marrow cavity was under a slightly 
positive pressure. Busch bored holes in the tibiae of dogs and destroyed the marrow 
with a piece of fine wire. He was able to demonstrate fat emboli in the lungs of 
the animals, showing that fat from the traumatized marrow cavity can enter the 
circulation even in the absence of a fracture. 

Lymphatic Absorption . — The possibility of fat being absorbed in any quantity 
by the lymphatics was suggested by Fritsche, who found that ligature of the 
veins from an injured limb did not prevent the occurrence of pulmonary fat 
embolism. The fat, he thought, enters the circulation via the thoracic duct. 

Gauss also considered that fat was absorbed by the lymphatics, but at a slower 
rate than by the veins. Thus after the first appearance of fat emboli from venous 
absorption, a new and possibly fatal dose of fat might enter the circulation through 
the lymphatic trunks. 

Wegelin, however, showed that olive oil injected into rabbits subcutaneously, 
subpleurally, and intraperitoneally, was found in the regional lymph-glands, but 
in a saponified state. 

Busch injected olive oil stained with vermilion into the medullary cavity of 
long bones and found a quantity of the stained oil in the lung capillaries, but none 
in the lymphatic vessels draining the area and only a small trace in the lymphatic 
glands. 

At the present time it is generally considered that lymphatic absorption plays 
a very unimportant part in the causation of fat embolism. 

Alternative Source of Fat. — There are two factors in the pathology of fat 
embolism which have thrown doubt upon the hypothesis that the main source of 
fat is the traumatized fatty tissue at the site of injury. Firstly, the occurrence of 
widespread embolism appears to bear no constant relation to the severity of the 
trauma, and therefore presumably to the amount of fatty tissue injured and to the 
amoirnt of fat liberated. Fatal embolism may follow a trivial injury, whereas a 
severe comminuted fracture with laceration of the subcutaneous fat may not show 
any clinical signs of embolism at all. 

Secondly, Lehmann and Moore suggest that the actual quantity of fat available 
at the site of injury is probably not by itself enough to produce fatal embolism, 
even if it were all to enter the circulation at once. These workers found experi- 
mentally that a dog well tolerated intravenous injection of cotton-seed oil at the 
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rate of 1-5 c.c. per kilogram of body weight without symptoms. By comparison 
a man of 60 kg. could tolerate 90 c.c. of the oil without producing symptoms. But 
the marrow ca\dty of an average human femur only contains about 65 c.c. of fat. 
Therefore, in a fracture of a femur, the whole of the marrow fat might be absorbed 
without producing any serious symptoms. 

Similarly Warthin states that 210 g. of fat are necessary to produce fatal 
embolism in man, and that this is an amoimt far in excess of any fat that might be 
liberated around a fracture. It is possible, of course, that quantitative estimation 
of this sort based upon experimental work in animals with fatty' oils instead of 
natural fats may give entirely misleading results and that a much smaller quantity 
of fat may produce sy'mptoms if it finds its way to vital centres. 

Further experiments by' Lehmann and Moore, however, suggest the possibility' 
of an additional source of fat, namely the blood-plasma. 

As stated above, the fat in the plasma is present as a very finely divided 
suspension or emulsion. Emulsions are unstable and can be broken up by the 
addition of certain agents which lead to an aggregation of these particles to form 
larger particles. If this occurred to the fatty emulsion in the blood-stream, the 
larger particles might be big enough to produce embolism. 

Lehmann and Moore at first suggested that blood fat might be broken up by 
the products of tissue destruction circulating in the blood after an injury. They 
were able to demonstrate that extracts of necrotic muscle and histamine, when 
added to fine emulsions of cotton-seed oil in vitro, produced a break-up of the 
emulsion — the change occurring more rapidly in the coarser emulsions. These 
substances, however, had little effect upon the fat in the blood-serum obtained 
from a dog after a fatty' meal. 

On the other hand, fat solvents such as ether and alcohol rapidly cleared all 
±e solutions, including the blood-seium. 

Some experiments on living dogs showed that fat emboli could not be produced 
by the injection of histamine or of tissue extracts, but that they were found in large 
numbers in the lungs after the injection or even inhalation of ether following a 
fatty' meal. The ether in the plasma presumably dissolves the fat, but when the 
blood reaches the lungs the ether evaporates, throu'ing down the fat in the form 
of emboli. It is a possibility, therefore, that in patients subjected to ether anaesthesia 
shortly after the ingestion of fat, some of the blood fat may be precipitated in the 
lungs, causing pulmonary fat embolism. There is as yet no clinical confirmation 
of this hypothesis, although it will be noticed that in the case reported here a larger 
quantity of ether than usual was used. No history of a recently' eaten fatty meal 
was recorded. 

Distribution of the Fat. — It appears that w'hatever may be the means by 
which the fat enters the circulation, it is found first in the veins and so passes on 
to the right side of the heart. When the fat mixes with the blood in the heart, the 
viscosity of the blood is increased, and this interferes with normal contractions, 
A foamy clot similar to the frothy blood in air embolism has been found in the 
hearts of many fatal cases. From the heart the fat is driven into the pulmonary 
circulation, where small emboli lodge in the lung capillaries. Local congestion and 
oedema follow, and small areas of inflammation are found. The result is firstly to 
tiimimsh the area of limg available for pulmonary ventilation, with resulting cyanosis 
and dyspnoea, and secondly to produce back-pressure dilatation of the right side 
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of the heart. This respiratory and circulatory embarrassment may be mild in 
character or may prove fatal at an early stage. 

Usually at a later stage emboli are found in the systemic circulation. Accord- 
ing to Gauss, they may reach the systemic circulation by being driven through the 
pulmonary captUaries, or may pass from the right side of the heart to the left through 
the foramen ovale, which is patent in about 333 per cent of people. Frauendorfer 
suggested that the increased pressure in the pulmonary circulation causes a rise 
in tension on the right side of the heart, and fat and blood are forced through a 
foramen ovale which may not be patent under normal conditions. In the systemic 
circulation the fat is carried to all parts of the body and may be foimd in the capil- 
laries of almost all tissues. In most of the tissues the small emboh do not produce 
any important changes, but in the brain very definite changes may follow. In the 
grey matter little damage is done as the capillary anastomosis is free, but in the 
white matter the arteries are end arteries and emboh "produce local infarction wi± 
small areas of necrosis. This is followed by lymphocytic invasion and fibrosis. 
These changes in the brain produce the striking cerebral syndrome which, according 
to Scriba, is present in most of the fatal cases, and is well illustrated in the case here 
reported. 

Fate of the Fat. — The fat may be excreted by the kidneys without actual 
damage to the renal tissues. This can be observed clinically, as fat can be readily 
demonstrated in the urine of most of these patients, while renal failure is unknown. 
Apart from this method of ehmination, some of the fat is utilized by the fiver, and 
some is removed from the tissues by phagocytic activity. 

ETIOLOGY 

The etiological factors in the production of fat embolism may be grouped as 
follows (Vance) : — 

Traumatic . — 

A. To bones: (i) Fractures j (2) Jarring of bones; (3) OrthopEedic operations. 

B. To soft parts : (i) Injury to subcutaneous fat ; (2) Injury to fatty viscera ; 

(3) Burns. 

Non-Traumatic (dubious). — Diabetes, certain poisons, childbirth, injection of 
oily substances. 

Traumatic. — Of the traumatic cases by far the greatest number have been 
reported following fractures of the long bones. The site of fracture and degree 
of comminution, as mentioned above, do not appear to have any constant relation 
to the production of the condition, although there is definitely a larger proportion 
of cases occurring in fracture of the lower limb. 

Jarring of the bones without fracture has been described as producing fat 
embolism. Ziemke referred to an instance following a fall from a height on to 
an amputation stump ; Ribbert to a case where a bruise of the hip was the 
■only visible sign of injury. 

Many cases have been reported following open operations on bones, such as 
osteotomies and excision of joints. But it is interesting to find this complication 
following the manipulation of joints. Clarke described three fatal cases following 
the manipulation of old contracted rheumatoid joints, in which death resulted 
within a few hours of the manipulations. Extensive pulmonary fat embolism was 
found at autopsy. 
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Injury to the fatty subcutaneous tissue is rarely a cause of fat embolism^ 
probably because the veins in these regions collapse and thrombose early, thus 
preventing absorption. Buerger reports a case, however, where fatal embolism 
was found in a woman who had been severely beaten by a club and had a large 
subcutaneous haematoma. 

Some cases of bums show fat embolism at post-mortem. Olbrjxht claimed 
that it occurs in second-degree bums when the subcutaneous fat is liquefied and 
the smaller vessels are opened. Most investigators, however, agree that in bums 
fat embolism is never more than a minor associated condition. 

Non-Traumatic. — In diabetes, lipaemia may be seen. It is possible that 
the fine particles of fat seen in the blood-serum may coalesce to form droplets large 
enough to produce emboli. Fischer, Sandby, and Barling have described cases of 
this kind. Graham did not consider that the emboli in these cases were derived 
from the fat in the blood. 

Groendahl described fat embolism following poisoning by phosphorus, potas- 
sium chlorate, potassium cj’anide, phenol, alcohol, and various other agents ; but 
did not prove the etiological relationship. Warthin reported a case following 
childbirth where probably injury to the pelvic fatty tissue was responsible. 

Fat embolism has been foimd following injections of arsphenamine (Bmms 
and Bromberg), but whether the dmg or the trauma associated with the injection 
produced the emboli it is difficult to say. 

Carr and Johnson described an interesting case of fatal embolism four hours 
afrer the injection of 50 c.c. of sterile cotton-seed oil into the urethra to facilitate 
the passage of a bougie through a stricmre. The embolism was of the pulmonary 
type. 

Marias de Torres noted syncopal attacks with heemoptysis following the 
injection of lipiodol into the Fallopian tube, which he attributed to fat 
embolism. 

Summarizing the etiological faaors producing fat embolism, Vance stated 
that in from 12 to 14 per cent of all types of cases of non-traumatic death, a slight 
degree of fat embolism might be seen. In 59 cases of fatal fracture of the lower 
^ limb, 80 per cent showed very slight or no embolism, w'hile in the remaining 20 per 
cent serious embolism could be demonstrated. 

The conclusions drawn are that a slight degree of fat embolism may be found 
at autopsy in almost any condition and is of little significance ; whereas a severe 
degree is indicative of injury and might be considered in some cases to be the cause 
of death. 


SEX AND AGE INCIDENCE 

There is no apparent sex differentiation except in so far as men are more liable 
to severe bone injuries than women. It is certain, however, that fat embolism is 
very rare in children. According to Landois, the usual age incidence is between 
20 and 50, when the fat in the bones contains the highest proportion of olein, which 
^ more fluid at body temperature than is either palmitin or stearin. Children’s 
bones, on the other hand, contain relatively smaller amounts of fat, which is mainly 
composed of palmitin and stearin. 
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CLINICAL TYPES 

There are two main clinical types of this condition : the pulmonic, where the 
symptoms are due to massive embolism in the lungs ; and the systemic or cerebral, 
where the emboli are scattered through the body but produce symptoms by 
obstructing the cerebral vessels. Warthin also suggested a third cardiac type, 
where the symptoms of cardiac failure might be primarily due to embolism of Ae 
capillary terminations of the coronary vessels of the heart. 

AH cases fall into one or other, and sometimes both, of the two main types 
described above. 


SYMPTOMS AND SIGNS 

Pulmonary Fat Embolism. — Groendahl distinguished two clinical varieties 
of pulmonary fat embolism. One occurs suddenly within a few hours of injury 
when presumably the circulation is suddenly flooded with fat ; the other and 
commoner variety has a more gradual onset, usually about the third or fourth day 
after the accident. The earliest signs are generally slight restlessness, with some 
increase in the pulse-rate and temperature. In a compound fracture this is often 
mistaken for local infection, but there is no increase in local pain nor sign of inflam- 
mation at the site of injury. 

Accompanying the fever there is dyspnoea, which later may develop into 
definite air-hunger. Cyanosis is present when the capillary bed of the lung is 
grossly obstructed. Precordial pain may be an early symptom, associated with 
a feeling of constriction around the chest. A cough develops, and frothy sputum 
may be coughed up with flakes of blood streaking it. True ‘ rusty ’ sputum is 
imcommon. In the chest signs of congestion appear, and moist rales are audible 
over the whole of the lungs. Dilatation of the right heart and signs of cardiac 
failure may be present later. Hyperpyrexia is said by some to be a characteristic 
feature of the condition, but it probably does not occur until the emboli reach the 
heat-regulating centre in the brain. Usually the temperature remains about 
I02°-I03°. 

In the acute variety of pulmonary embolism the signs are those of an acute 
oedema of the lungs, which may prove rapidly fatal. In the slowly developing type 
the signs resemble much more closely bronchopneumonia, and doubtless many mild 
cases treated as such recover without the diagnosis of fat embolism being made. 

Systemic Fat Embolism. — ^As the emboli pass through the pulmonary 
capillaries into the systemic circulation, embolic phenomena appear elsewhere, 
notably in the central nervous system. Athough the pulmonary signs appear 
first as a rule, sometimes cerebral irritation is present from the beginning, and may 
be the first noticeable symptom. Usually the two types develop more or less con- 
currently. Restlessness and excitement are the usual prodromal signs, and with 
the spread of the emboli to the brain and cord delirium usually follows. 

According to Gauss, at first a generalized irritation of the nervous tissue is 
produced, and this leads to confusion of psychosensory and psychomotor stimuli, 
which appears clinically as delirimn. After the initial irritation the emboli cut off 
the blood-supply to the nerve-cells, resulting in their necrosis and death. At this 
stage the dehriiun passes into coma, which becomes deeper and deeper, finally 
ending in death if the vital centres become involved. 
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The clinical features in the early stages resemble delirium tremens very closely, 
which probably accounts for that condition being considered in many text-boote 
as a not infrequent complication of fracture. The delirium tends to pass slowly 
into stupor and coma. 

With the onset of coma, various neurological signs appear. Cortical irritation 
may be present, producing muscular rigidity and clonic convulsions. Paralysis of 
muscle groups, pupil changes, and loss of reflexes follow. Finally, the coma 
becomes deeper, and incontinence of urine, Cheyne-Stokes respiration, and a failing 
pulse precede the fatal termination. Cerebrospinal fluid is usually normal, although 
there may be an initial increase in pressure. Blood-pressure falls with the failing 
circulation. 

Signs of localized cerebral compression are usually absent, but the diagnosis from 
intracranial htemorrhage or cerebral contusion is often a matter of some difflculty. 

Simultaneously with the distribution of the fat emboli through the centi^ 
nervous system, emboli occur in most tissues of the body. Petechial hemorrhages 
may often be seen in the skin, usually over the neck, arms, and upper part of the 
trunk. Emboli in the kidney occur, and fat is passed in the urine, but no sign of 
inflamm ation or other renal damage shows itself. Emboli in the liver and other 
viscera do not appear to produce any demonstrable symptoms or signs. Death 
may occur within forty-eight hours of the onset of the condition, but is usually 
delayed for five or six days. 

PATHOLOGICAL FINDINGS 

At post-mortem the following are the chief findings as described by Vance : — 

Lungs. — ^The lungs appear cyanotic. There are many areas of congestion 
and the surface appears oedematous. Frothy fluid can be squeezed from the lung. 
There are small hEmorrhages visible beneath the visceral pleura. 

Microscopical Examination {see Fig. 437). — ^Many emboli can be stained and 
are visible in the small arterioles and capillaries. Globules may be broken up in 
the smaller capillaries. The alveoli contain fluid and red blood-cells. 

Brain {see Fig. 435). — On section through the brain, a large number of pin- 
point areas of hsmorrhage are seen scattered through the white matter, giving a 
Cayenne-pepper ” appearance to the cut surface of the organ. The grey matter 
of the cortex is free from any change. 

Microscopical Examination {see Fig. 438). — The grey matter is not seriously 
affeaed. In the white matter pericapillary hEmorrhage is visible, and there may 
be an area of necrosis surroimding the vessels. Ljmiphocytes are also seen in the 
localized inflammatory zone. Fat globules are visible in the centre of the vessels. 

Kidneys, — ^Macroscopically, there is little, if any, change to be seen in the 
kidneys. Occasionally, subcapsular hEmorrhage is visible. 

Microscopical Examination {see Fig. 436). — Characteristically the glomeruli 
contain snake-like emboli of fat often occupying the whole of the glomerular capsule. 
The tubules are unchanged. 

Heart. — Streaky haemorrhages may be seen on the surface and in the sub- 
stance of the ventricular muscle. The blood in the chambers of the heart may 
contain quantities of congealed fat. 

Microscopical Examination {see Fig. 439). — The capillaries in the muscle contain 
tnany emboli. 
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DIAGNOSIS 

As mentioned above, the pulmonary signs in fat embolism resemble closely 
those of bronchopneumonia, and the cerebral signs those of delirium tremens. 

Are there any features to enable the diagnosis of fat embolism to be definitely 
established ? 

The presence of fat in the urine has been considered by some as pathogno- 
monic. It is present in aU cases of fat embolism, but may be present following 
injuries without there being any clinical signs of the condition. Riedel found 
fat in the urine of 42 per cent of cases with fractures. Thus, although large 
quantities of fat suggest fat embolism, it does not exclude the diagnosis of other 
comphcations. 

Warthin considered that fat in the sputum was a more reliable sign. He also 
described the detection of fat in the retinal vessels by the ophthalmoscope. Petechial 
skin htemorrhages are characteristic, and, if associated with the other clinical 
features, make the diagnosis reasonably certain. 

Jirka and Scuderi have recently investigated the X-ray appearances of the 
lungs of dogs which had been given fat embolism experimentally. They have 
found a uniform mistiness in the fields in all cases. They have not investigated 
the X-ray appearances in man as yet. 

To sum up, the diagnosis must be suggested by the clinical sequence following 
a definite injury, and the above-mentioned diagnostic points are mainly confirmatory. 

Speed quotes a useful dictum with regard to the time of onset as follows : 
Shock, 3 hours ; fat embolism, 3 days ; pulmonary embolism, 3 weeks. 

PROGNOSIS 

In an established case with cerebral signs, the prognosis is very grave : the 
majority die. Where the onset is delayed and the chest signs preponderate, the 
prognosis is good. Most patients recover, and there are no permanent after-efl!ects. 
Hyperpyrexia, a rapid pulse, and faUing blood-pressure are grave prognostic signs. 
Generally speaking, only the severe cases are diagnosed, while the milder cases are 
either overlooked or thought to be suffering from something else. Therefore, the 
prognosis appears to be worse than it actually is. 

TREATMENT 

Since the distribution of fat emboli through the lungs and brain is followed 
rapidly by inflammatory changes in these organs, the main object of treatment has 
been to prevent the fat from entering the circulation. When once fat embolism 
has occurred it is unlikely that any form of specific therapy will be very useful, 
and the relief of symptoms and avoidance of cardiac failure are the main aims of 
treatment. 

Warthin, however, recommended the injection of a solution of 2 per cent 
sodium carbonate intravenously, hoping that it would combine with the fat to form 
a soluble soap. Schanz advised the administration of large quantities of intravenous 
saline to wash the emboh through the capillaries. NeiAer of these methods have 
been found successful, and the latter has the objection that it might embarrass an 
already overloaded heart. 
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PREVENTION 

AH wTiters are agreed that the avoidance of unnecessary handling or rough 
manipulation of fractures is an important factor in the prevention of the absorption 
of fat from the site of fracture. This, of course, apph'es to the first-aid manage- 
ment as well as to subsequent interference. During operations upon bones and 
fracmres the use of Esmarch’s tourniquet is advised by Ryerson, who found in 
experiments on dogs that the degree of fat embolism was less where the tourniquet 
was used, especially if it was allowed to remain on after the operation, and was onl}' 
gradually released. Experiments by Caldwell and Huber showed similar results, 
and also demonstrated that the amount of fat embolism developing after the 
removal of the toiuniquet depended on the activity of the animals. It seems, there- 
fore, that immobilization after operation on bones and fractures is also an important 
factor in prophylaxis. Warthin, in addition to the points mentioned above, advises 
the use of a saw rather than a chisel in orthopedic and bone operations when 
possible. 

Drainage of the veins coming from the injured area has been advised by Reiner, 
who suggested the insertion of a glass caimula into the top of the saphenous vein 
in lower-limb injuries so that it projected into the femoral vein. The toiuniquet 
was then released, and the blood containing the loose fat was washed out first, 
before the circulation in the limb was fully established. 

Wilm, thinking that lymphatic absorption was an important factor, advised 
drainage of the thoradc dua in the neck. Venesection to remove circulating blood 
containing fat has been recommended fay Warthin. 

The use of ether anesthesia has been referred to elsewhere in this article, and 
it seems possible that, where another anesthetic can be used with safety, e±er 
should be avoided in any case w’here there is gross injury to bones or fatty tissue. 

CONCLUSIONS 

1. Fat emboli may be demonstrated in small numbers in about 14 per cent 
of all post-mortems. In cases of injury, particularly in fractures, a large degree 
of fat embolism may be found in the lungs and in the brain. This in a small 
proportion of cases produces inflammatory changes which may prove fatal, 

2. The fat globules producing the embohsm probably come from the site of 
injuty, although the precise mecham'sm of absorption is not known. The possibility 
of normal blood fat being a source of the emboh has been considered in the fight 
of the experiments of Lehmann and Moore. 

3. The symptoms and signs of fat embolism fall into two main groups — 
pulmonary and systemic. The clinical features of these groups have been here 
described, and a case illustrating both syndromes has been reported. 

4. The diagnosis of far embolism is made mainly on the clinical progress and 
by exclusion of other complications of injury. Apart from this the presence of fat 
in the urine and in the sputum, and the development of a petechial hsmorrhagic 
rash, are important diagnostic signs. 

5. Treatment of the established condition is unsatisfactory, as no method so 
lar tried has been successful in dislodging or breaking up the fatty globules in the 
capillaries. The main points in the prevention of the absorption of fat into the 
general circulation have been outlined. 
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I am indebted to Professor Grey Turner, of the Surgical Unit, British Post- 
graduate Medical School, and to Sir Frederick N. K. Menzies, Chief Medical Officer 
of the London County Council, for permission to publish this case. Also to the 
Pathological Department of the Post-graduate School for the use of the specimen 
and pathological sections reproduced here. 
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PYELOGRAPHY m RENAL HYDATIDS 

By R. CAMPBELL BEGG, Wellington, New Zealand 

The intermediate form of echinococcus by its expansion cavitates the tissues in 
which it lies. Its natural form is spherical and its urge is to maintain this shape. 
Variations occur, however, through the different resistances of the tissues invaded. 
The cj'st may extend far beyond the natural limits of the kidney, but the irmer part 
of the circumference as a rule gains apposition with the renal pelvis or one of 
the calices. The papillz undergo absorption and the characteristic structure of the 



Fig. 440 — Diagram illustrating how the * wine-glass ’ sign of Surraco and Alezzera ar ses. A 
crescentic ^ea (A) is not occupied by the parasite, and is penetrated by the opaque medium. If the 
eaocji’st (E) also bulges into this space the shadow of the caliv is cut off abruptly at the pomt H. Irregular 
quantities of the opaque fluid may penetrate between the pencyst and ectocyst m the direction of the 
^onn of the * wine-glass * may be clearly seen, C rcprcsentmg the stem. P, Renal pelvis ; 

C, Middle cah^j PR, Pencyst; D, Daughter cysts. 

minor cahces is destroyed, being replaced by a cup-shaped cavity into which de- 
bouches the terminal part of the major calix {Figs. 440, 441). If this bulge in the 
spherical outline of the cavity is occupied by a sirnilar bulge on the part of the 
parasite the opaque medium used is prevented from entering, and the pyelogram 
shows an abrupt termination of the cdix duct, like a broken pipe-stem {Figs. 442, 
453 )-_ More commonly this bulge is left unoccupied, so that the medium penetrates 
itj giving a crescentic or cup-shaped shadow in continuity with the calix. The 
appearance is that of the hoUow part of a champagne glass supported by the stem, 
the base being represented by the adjacent part of the pelvis proper {see Fig. 440). 
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This is the sign of the ‘ wine-glass ’ described by Surraco and Mezzera as character- 
istic of the condition. The animal in situ so fills the spherical part of the cavity 
that the fluid medium cannot enter. Sometimes, however, under pressure some of 
it percolates between the parasite and the cyst wall, giving rise to irregular and 
smudgy shadows (Figs. 447 and 459). If the pericyst or wall of the cyst is suffi- 
ciently impregnated with lime deposits it may produce in the plain X-ray plate 
a typical circular shadow. (Figs. 442-445, 447, 449). 



Fig. 441. — Posterior half of left kidney in section. Two primary cysts are present. The upper one 
does not communicate with the pelvis but Is pushing the upper and middle calices apart. There was a 
small communication benveen the two cysts. The section has been made exactly through this orifice, 
which is indicated by the upper rod. The lower rod shows the course of the middle calix. The small 
bulging depression which is responsible for the * wine-glass * sign is seen covered by the lateral part of 
this rod. {Author's case). 


Pseudo-closed Cysts. — When the echinococcus is intact and the cyst com- 
municates with a calix, the appearances in the pyelogram are as follows : — 

First Type . — The communicating calix appears somewhat drawn out and 
rigid. It terminates abruptly at the rim of tihe calcified ring, showing neither 
diminution in bore nor dilatation. (Fig. 442.) 

Second Type . — The calix does not terminate abruptly, but ends in a crescentic 
or cup-shaped shadow on which the circular calcified ring rests like an acorn in 
its cup. (Figs. 445 and 449.) 

Third Type . — In addition to the form shown in the above, flame-hke areas 
of shadow pass out into the area bounded by the circular calcified ring and 
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Fig. 442. — Diagram of pyelogram of the same 
kidney as shown in Fig. 441. The patient had no 
symptoms referable to the kidney and died from 
cancer of the lung a few weeks after this pyelogram 
t^*as taken. The lower cj-st shows a complete calofied 
ring, the upper an incomplete ring. The parasite was 
intact and the cctocyst extended right to the middle 
calix, which ends abruptly. Both upper and middle 
major calices are somewhat lengthened, and pressed 
apart by the upper cyst. 


Fig. 443. — Pyelogram of 
the same kidney as shown in 
Fig. 441. The injection was 
made on the excised kidney. 
The pressure of the injected 
fluid has ruptured the ectoc>-st. 
The wine-glass sign is well 
seen. The opaque medium has 
passed through the middle calix 
and penetrated into the space 
within the ectocyst, clearly 
defining numerous daughter 
cysts. The fluid has also 
passed around the ectocj-st and 
ruptured the eaocyst of the 
upper hydatid, which is also 
packed s^nih daughter c\*sts. 
There was no communication 
between the upper cahces and 
the cs’sts. 
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a definite circumferential ribbon of shadow may appear reinforcing the latter. 
{Fig. 447.) 

Fourth Type . — In rare cases the flame-like or circumferential shadows may 
pass out directly from the abrupt termination of the calix, the crescentic area being 
absent. {Fig. 459.) 

When the calcified ring shadow is absent the same appearances are seen except 
for their relation to this ring. 

The above are the typical and pathognomonic characteristics of the pseudo- 
closed cyst. Clinically such cases cause none of the usual symptoms of renal colic, 
nor are they accompanied by the passage of hydatid membrane, scolices, or booklets 



Fig. 444. — Diagram of pyelogram of large calcified 
cyst of the upper pole of the left Wdney. The calcified 
c^cular area of the cyst is clearly seen. The wine-glass 
sign is suggested, but is not clearly marked, as the 
pyelogram was an intravenous one. The parasite was 
intact. {Roche and Mackenzie's case^ 



Surraco and Mezzera.) 


in the urine. They are usually described as closed cysts in the literature, though 
in reality they are open cysts with intact parasite. They are not uncommon, and 
occurred in the only two personal cases I have had the opportunity of investigating. 
Such cases are illustrated in Figs. 442, 443, and 459. 

Open Cysts. — 

Pyelograms after Rupture of Ectocyst . — The echinococcus consists essentially 
of a completely closed membrane — the ectocyst and its contents. By this limiting 
laminated membrane, it maintains close apposition to the pericyst wall, partially 
by the tension of the contained fluid and partially by points of direct adhesion. 
Within this closed membrane are the hydatid fluid, the brood capsules — attached 
or loose — ^free scolices, and booklets. At the stage when the patient is under 
examination there are usually daughter cysts which arise as a protective process 
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set in motion by the slight trauma to which well-developed parasites are inewtably 
subjected. The limi ting membrane of the animal in about half the cases eventually 
ruptures at the imsupported point where the cyst cavity communicates with the calix. 

Various events may follow on such a rupture. If the contents of the space 
within the ectocyst consist chiefly of fluid, scolices, and small daughter cysts, these 
are extruded into the kidney pelvis, and through the peristaltic motion of the latter 
are conveyed to all calices and down the meter ; or the elastic laminated membrane 
may contract forthwith, and even turn inside our, expelling its contents into the 





Fig. 447. — Diagram of pyelogram of cyst of the 
upper pole. The parasite was mtact, but the opaque 
medium has not only Slled the crescentic space at the 
base of the c>-st but has penetrated between the pencyst 
and the ectocyst, outlining the arcumference and show- 
ing other mdefinite areas of shadow. The cyst has 
pressed the pelvis over so that it forms a right angle with 
the ureter hJce a wilted daffodil. (After Surraco and 
Mezzera.) 


cavity of the cyst proper. It may then be itself expelled, or lie like a crumpled-up 
piece of tissue paper in the cyst cavity side by side with its own previous contents. 

If, however, as frequently happens, the ectocyst surrounds a packed and almost 
solid mass of daughter cysts, the latter support it, and it remains roughly in apposi- 
tion to the pericyst, extruding however its smaller components through the orifice 
caused by the ruptme. 

In these cases of open hydatid cyst, the pyelographic appearances are quite 
characteristic, especially if an adequate amoimt of fluid is run in, and the injection 
contmued to the point where the patient feels the discomfort of pressme. The 
shadow of the crescentic bulge then becomes continuous, with a dense shadow 
which is well-defined and circular, and represents the cyst cavity proper {Fig. 450). 
In cases, however, in which the daughter cysts are numerous and closely packed. 
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Fig. 448. — ^Another example of pseudo-closed cyst. Fig. 449. — Open cyst of the upper pole, showing the 

The opaque medium has penetrated between the peri- wine-glass sign. The cyst was degenerated and puni- 
cyst and the ectocyst. (.After Surraco and Mezzera.) Ient,and very httle of the opaque medium has entered it. 

The ureter is dilated from the constant passage of hydatid 
material. The middle and low’er minor calices show 
normal shadows. (After Hurley,) 




Fig. 450. — Pyelogram of open cyst of the upper Fig. 451.— Diagram of pyelogram in open cyst, 

pole. The daughter cysts have been pushed to the The opaque medium is seen to penetrate beween the 

margin by the pr^sure of the fluid and are indicated by daughter cells, outlining them. (.After hee^Brovm^ 

a mottled area. Therestof the pelvis is normal. (After 
.Surraco and Mezzera.) 
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ver)' litde fluid runs in except in irregular patches and more particularly around 
the rim (Figs. 449 and 459). As Surraco and Mezzera demonstrated, the mottled 
area may be conned to one portion of the circumference to which the pressure 
of the fluid forces the daughter cysts (Fig. 450). In forttmate cases the circular 
areas of the latter are well defined as filling defects throughout, as illustrated in 
Figs. 443 and 451. 

The wine-glass sign is usually present. In addition there may be filling defects 
in the pehds or the unaffected cahces owing to the presence of escaped daughter cj’sts. 




Fig. ^ 2 . — ^Pjelogram of a kidney with an hydatid 
cjat Ijmg m front and attached to the pelvic wall. The 
^ces club-shaped, and there is a filling defect in 
the pelvis due to a urate calculus. The clubbing of the 
cahces ^d the narrowing at the pelvi-ureteral junction 
^e probably due to the c^culus and not to the hydatid, 
(.After Vedenski,) 


Fig, 453.— Hydatid c>'st of the lower pole. The 
low'er major raTix terminates abruptly with no evidence 
of minor calices. The c>’ST was probably of the pseudo- 
closed variet>’ with the ectocj’st bulging mto the cres- 
centic space, obscuring the wme-gl^s sign. Cf, Fig. 
442, (After Woodman.) 


The pressure of the injected fluid may actually rupttire the ectocj'st, though 
this must be rare in the living. In one of our cases, however, this event occurred 
m making a pyelogram of the excised specimen. A typical picture of an open 
cyst was thus obtained, although the pyelogram made with the organ in situ showed 
a closed cyst. (Figs. 442, 443.) 

Closed Cysts. — Hitherto we have dealt with the common variet)’^ of cysts — 
the open or pseudo-closed. In cases where there is no communication between 
Ae cyst and the pelvis the appearances are not so characteristic. The pyelogram 
IS sunilar in many cases to that produced by a solitary cyst or even a tumour. The 
kidney may be displaced (Figs. 454, 456), complete cahces may be obhterated by 
pressure (Figs. 455, 457), the ureter may be pushed inwards towards or even across 
e vertebral column. Sometimes a cyst may push itself into the angle between 
two of the major cahces, separating them in such a way that they form a right angle 
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FiG» 459. — Pyelogram of left kidney which contained one primary cortical cyst which had ruptured 
into the middle calix and is seen to end abruptly, while a flame-like shadow passes up from it. Insufficient 
fluid was used to outline the cavity of the cyst. There is also a ^st in the upper calix, which is interrupted 
by it, though two normal minor calices appear above. There is also a secondary cyst in the lower calix 
which appears as a filling defect. The figure on the right shows a section of the kidney (semi-diagram- 
matic). 
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with each other (Figs. 442, 458). In these cases of completely closed cyst, however, 
the diagnosis cannot be made from the pyelogram alone. Pyelography offers 
confirmator}' rather than diagnostic evidence. 

Multiple Cysts. — Of the four personal cases encountered, in two onlj' was it 
possible to make urological investigation. These two were examples of multiple cysts. 
In the first there was an open cyst of the cortex, with rupture into the middle calix, 
and secondaiy" calix cysts in the upper and lower major calices (Fig. 459). In the 
second there were two primary cortical cysts each containing intact parasites ; the 
upper cj'st did not communicate with the pelvis direct but through the lower cyst, 
which was in communication with the middle calix (Figs. 442, 443). 



Fig. 461. — pararenal cyst, illustrating the distortion of fcidnej' and ureter which can occur e\*en 
when the organ itself is not involved directly. {After Surraeo and Mezzera.) 

Secondary Calix Cysts. — ^The charaaeristic of a pyelogram of a calix cj'St 
is the presence of well-defined minor calices separated from the lumen of the major 
calix by a filling defect representing the parasite, with or without flame-like shadows 
connecting the two. In such cases the mine from the intact papilla seeps down 
between ectocyst and the calix wall, which is also the pericyst (Fig. 459). C alix 
cysts are always secondary, and the pyelogram will be influenced also by the presence 
of the primary cortical cyst. 

In practice, pyelography in hydatid disease is chiefly' of value in determining 
the side, site, and nature of the lesion in open cases already diagnosed by the 
identification of hydatid material in the urine, or in closed or pseudo-closed cases 
in which the typical ring shadow seen in the plain X-ray plate may indicate a lesion 
of the spleen, liver, or kidney, or a pararenal cj'St. The differential diagnosis from 
tumour, solitary cyst, etc., is made chiefly on other grounds, especially when the 
hydatid cyst is so completely' dissociated from the kidney pelvis that the wine-glass 
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sign or its modifications are absent. Yet the following points may be noted : 

1. Apart from the involved calix the pelvis is strikingly normal. In tumour this 
is rarely so. Seldom in cases of hydatid cyst do the calices show clubbing, though the 
pelvis and ureter may be dilated when cysts and membrane have been passed over 
a long period. Exceptions to this rule, however, may occur. (See Figs. 454, 456.) 

2. If the kidney is displaced downwards by a large cyst it swings on the pelvi- 
ureteral junction as on a hinge, the latter remaining in its normal situation. 

3. In tumour cases the ureter may be kinked, but I have not seen this occur in 
illustrations of hydatid cases. 

Pararenal and Extrarenal Cysts. — It is important to remember that 
deformities in the pyelogram may occur with large cysts even when these do not 
arise from the kidney itself. Vedenski illustrated a case of large intraperitoneal 
cyst in which the middle calix of the right kidney was obliterated and the other 
two calices displaced. Fig. 461 illustrates, a pelvic deformity from the pressure 
of a pararenal cyst. As a rule, however, while such cysts may displace the kidney 
and its pelvis masse, they seldom affect the actual shadow detail. In any case 
they are much rarer tfian true renal cysts. 

SUMMARY 

1. The pyelographic characteristics of the various types of renal hydatid cysts 
are discussed and illustrated. 

2. The main types are : — 

a. The pseudo-closed, in which the cyst conununicates with the renal 

pelvis but the parasite is intact. 

b. The open, in which the envelope of the parasite has ruptured. 

c. The closed, in which the cyst does not communicate with the pelvis. 

d. Secondary calix cysts. 

3. The effert of extrarenal cysts on the contour of the pelvis is illustrated. 

A few score of cases of renal hydatids occur each year throughout the world. 
Few are reported and fewer still adequately investigated in a urological sense. 
This paper has been possible only through the careful reports and illustrations of 
single cases and short series of workers in many countries. Acknowledgement is 
made to the authors and the original contributors, in the figure captions and bibUo- 
graphy respectively, for the use of illustrations. The interpretation given in each 
case has been my own, and differs in some instances from opinions expressed by the 
authors. In addition, I have to express my sincere thanks to Dr. Bruce Mackenzie, 
of Auckland, for providing the hitherto unpubUshed pyelogram shown in Fig. 444. 
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MULTIPLE VILLOUS PAPILLOMATA OF THE 
GALL-BLADDER 

By F. R. BROWN 
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AND D. F. CAPPELL 

PROFESSOR OF PATHOLOGY, UNU’ERSTTY OF ST. ANDREWS 


SiAiPLE papillomata of the gall-bladder are extremely rare. In a recent critical 
review, Kerr and Lendrum^ accept only seven examples as true simple papillomata 
of gall-bladder mucosa ; three of these showed multiple growths, regarded as due 
to transplantation of fragments, analogous to what occurs in the urinary tract. 
Accordingly the following case appears to form a worthy addition to the latter 
group. 


CLINICAL HISTORY 

A retired farmer, aged 71, suffered from flatulent dyspepsia and shortness 
of breath for about six years. Early one morning he was seized with acute epigastric 
pain and vomiting, and gave a history of a similar attack four years previously. 
He was seen by one of us (F. R. B.) about twenty hours after the onset ; the 
temperature was then 100-4° F., pulse 100, respirations 30, and there was marked 
cyanosis of the face and lips. 

Examination revealed a large tender pyriform swelling extending from beneath 
the right costal margin to the right iliac fossa. A diagnosis of acute obstructive 
cholecystitis was made and immediate operation advised. Under gas and oxygen 
anEs±esia the abdomen was opened by a right rectus incision and the peritoneum 
found to contain a considerable amount of free fluid. A large acutely inflam ed 
gall-bladder was removed without difficulty. 

In spite of a degree of breathlessness and cyanosis, progress was at first 
satisfactory, and by the seventh day the temperature had fallen to 98° F., respira- 
tions 20, pulse 80. The abdominal wound healed well and the bowels moved 
satisfactorily. On the eighth day troublesome hiccup appeared, and there was 
hemoptysis followed by increasing cyanosis and signs of consolidation in the lungs, 
regarded as due to infarction. During the next few days signs of increasiug cardiac 
weakness developed, and following repeated pulmonary infarctions death occurred 
on the twentieth day after operation. Permission for autopsy was not obtained. 

PATHOLOGICAL SPECIMEN 

The gall-bladder was opened after operation and was found to contain 
numerous calculi and turbid purulent fluid in which there were flakes of fibrin. 
The fluid was not bile-stained. Further examination was delayed until after 
fixation. The viscus then measmed 17 cm. from fundus to neck and about 5 cm. 
m diameter about the middle. The wall is much thickened and is osdematous. 
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The mucosa has almost lost its honeycomb structure and is in most places covered 
by a layer of fibrinous exudate, in places firmly adherent to the mucosa, in other 
parts only loosely attached, and separating readily to leave a red acutely inflamed 
surface. In the layer of fibrin, numerous small darkly-coloured calculi of the 
usual mixed type are seen (Fig. 462). At the fundus a small papillomatous tumour 
projects from the anterior or firee wall, while from the hepatic waU just below the 
middle a large growth measuring 3-5 cm. in diameter projects 2 cm. into the lumen. 
Two smaller papfllomata, one measuring 1-7 cm., the other about 0-5 cm. in 



Fig 462 — Gall-bladder laid open along the free surface, showing the acutely inflamed mucosa 
covered with fibrinous exudate in which are embedded a few small stones A small papilloma is seen 
suspended from the fundus , a larger papilloma projects from the hepatic wall of the viscus , and a smaller 
tumour lies to the nght, close to the sectioned edge (X 4 ) 

diameter, are seen on the anterior or free wall shortly below the largest growth. 
Each of these growths is united to the gall-bladder wall by a narrow pedicle in 
which there is nothing to suggest malignant infiltration. The surface of each 
growth presents a nodular mulberry appearance, and in places the growth can be 
clearly seen to consist of both blimt and fine processes closely applied together. 

The calcuU number about 300 ; they are readily graded into three sizes, 10 
being approximately i cm. in diameter, about 50 measure 7 mm., while the remainder 
are fairly uniformly about 4 mm. in diameter. On section the calculi show the 
typical laminated structure of the so-called ‘ infective ’ stones, with pigmented 
nuclei and alternate layers of pigment and cholesterol. 
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Microscopic Examination. — Microscopic examination shovrs the wall of 
the gaU-bladder to be the seat of chronic cholecj'stitis in an acute exacerbation. 
There is marked fibrous thickening and oedema of the wall, especially between the 
serous and muscular layers. Internal to the muscular layer the changes are more 
acute, and tvidespread hsmorrhage and purulent infiltration are apparent. The 
surface layer of fibrinous exudate is in places continuous with fibrinous exudation 
within the substance of the wall {Fig. 463), but elsewhere it is separated firom the 
wall by a layer of purulent infiltration beneath which in places the epithelitom 
persists. 

Penetration of the wall by outgrowths of the lining epithelium — the so-called 
AschofiF-Rokitansky sinuses, often prominent in chronic cholecystitis — ^is scarcely 











Fig. 463 — Complete section of the largest papilloma, shcrmng the small single stalk and the 
complex villous structure of the growth. Note the absence of invasion of the base of the stalk, ( ^ 3.) 


apparent, the crypts being very shallow and extending only a short distance into 
the muscular coat. There is nothing to suggest that the wall in general has 
been the seat of proliferative epithelial changes as in cholecystitis glandularis 
proliferans (King and MacCallum-). 

The tumours are of similar struemre and each consists of a fine connective- 
tissue core greatly branched and expanded into numerous processes, all of which 
are covered by mucous membrane of simple or complex glandular type. Each 
papilloma is attached to the wall by a single narrow stalk consisting of a skein of 
dilated thin-walled blood-vessels enveloped in a fine layer of connective tissue, the 
surface being lined by a single layer of tall columnar cells. The complex pattern 
of the tumours is produced by repeated branching of the stalk, restilting in very 
delicate villous processes with a narrow highly vascular core covered on all sides 
by columnar or cubical epithelium {Figs. 464, 465). Between the capillaries and 
the epithelium lies a delicate network of reticulum fibres, closely applied to the 
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Fig. 464. — 'Low-power view of one of the blunt nodular processes of one of the smaller papillomata, 
showing the complex glandular character of the covering mucosa, (x 10 ) 



Fig. 465. — One of the early subdivisions of the stalk 
of the largest papilloma, showmg the simple villous 
character multiple branchings, tx 40) 



Fig. 466. — A fine villous process showing the 
columnar character of the epithehum and the very 
dehcate stroma rendered promment by silver impreg- 
nation. (X 85.) 



PAPILLOMATA OF GALL-BLADDER 


707 


vascular endothelial cells (Fig. 466). The broader processes which give the surface 
of the ttunours their nodular mulberry appearance consist of a fine vascular core 
covered by a more complex epithelium in which there are numerous simple test- 
tube-like glandSj lined by columnar or cubical cells {Fig. 464). The structtire 
here recalls that of simple rectal papillomata. Mucicarmine colours the free 
margin of the majority of the lining cells, as in normal gall-bladder epithelium, 
but goblet cells are entirely absent, and the surface of the epithelium and glandular 
spaces exhibit much mucus, together with epithelial debris and purulent material. 
Staining by a variety of methods, as recommended by Kerr and Lendrum, fails 
to reveal intracellular granules such as they describe. 

Accordingly, such specialized elements as Paneth cells and entero-chromaffin 
cells are absent, and there is nothing in the structure of the epithelium to suggest 
an origin in heterotopic intestinal epithelium. In each tumour the base of the 
stalk is quite free from invasion by epithelial cells, and the tumours are therefore 
to be classified as non-malignant complex villous papillomata arising from the 
epifreliinn which normally lines the gall-bladder. 

All the tumours are of similar histological structure, and it is not possible to 
state whether they are growths of independent origin or whether the multiplicity 
is due to transplantation of tumour fragments such as is commonly believed to 
occur in the urinary passages. 


DISCUSSION 

In view of the recent survey of the subject by Kerr and Lendrum, it is 
unnecessary to do more than report the present case. We regard the condition 
as one of multiple villous papillomata of the gall-bladder occurring in association 
with long-standing cholecy'stitis. We do not consider that our specimen falls into 
the group of cholecystitis polyposa (cholecystitis glandularis proliferans — King and 
MacCallum-), and with this opinion Kerr and Lendrum concur.® 

SUMMARY 

A case of multiple villous papillomata of the gall-bladder is described. The 
condition was unsuspected clinically, the gall-bladder being removed on account 
of acute obstructive cholecystitis. 
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A CASE OF RUPTURED ANEURYSM OF THE 
SPLENIC ARTERY WITH RECURRENCE 

By CLIFFORD G. PARSONS, Birmingham 

Instances of ruptured aneurysm of the splenic artery are sufficiently uncommon 
to make their publication of interest and perhaps of some value. Between seventy 
and eighty cases have been reported in the literature, but in only two of these was the 
condition recognized pre-operatively. The following note concerns a case which 
appears to be unique in that successful operation on a ruptured aneurysm was followed 
two years later by recurrence, which, although diagnosed before operation, pro- 
vided such severe technical difficulties that surgery was unavailing and the outcome 
fatal. 


CASE REPORT 

History. — The patient, a chauffeur aged 45 years, was digging in his garden when he 
was suddenly seized with cramp-like pain in the epigastrium. He went into the house feeling 
faint, but was unable to lie down because of the pain which doubled him up. His wife stated 
that he was pale, sweating, and complained of flatulence. He took some sodium bicarbonate 
and some brandy, which made him vomit. Subsequendy the pain became easier and he was 
able to lie down. An hour later he attempted to go upstairs to bed, but felt faint and collapsed 
with intense pain in the left side of the abdomen. Violent pains occurred about every two 
hours, radiadng up to the left shoulder and down the arm. During the night the pain dis- 
appeared, and for the following two days he remained in bed almost free from pain. On the 
third day he got up and on the fifth returned to work. That afternoon, whilst sitting down, 
he was again seized with pain in the left hypochondrium radiating to the left shoulder and 
arm, the pain being acute and stabbing in character, lasting for about ten minutes, and leaving 
behind it a dull ache. On this occasion he did not feel faint. Throughout the night attacks 
of pain occurred every two hours. An enema was given on the following morning, but since 
no relief was obtained he was admitted to the General Hospital, Birmingham, on Oct. 18, 
1934 - 

On Admission. — When first seen his temperature was 98-5“ and his pulse 85 per minute. 
He was in a condition of shock, his abdomen was distended, and intensely rigid and tender, 
especially in the left lumbar region. The abdomen was hyper-resonant to percussion, and 
the reflexes were present. A diagnosis of perforated gastric ulcer was made. 

First Operation. — Immediate operation was performed by Mr. B. T. Rose, the abdomen 
being opened through a right paramedian incision. The peritoneum was full of bright-red 
blood ; the abdominal viscera were all normal, but there was much blood-clot in the splenic 
area, firom which the bleeding appeared to be coming. A second incision was made along the 
left costal margin, and disclosed arterial bleeding from an aneurysm situated in the middle 
third of the splenic artery. Ligature of the artery was carried out proximal to the aneurysm, 
and the spleen and its pedicle removed. A gum saline infusion was given. 

Convalescence was uneventful except for mild jaundice, which developed on the day after 
operation. Professor Haswell Wilson reported as follows on the pathology of the removed 
spleen. “ I can see no evidence of syphilis. The spleen itself is rather fibrotic and there is 
extensive hyaline degeneration in the smaller vessels. The splenic artery is fibrous and 
hyaline and there is some increase in the elastic tissue.” The Wassermann reaction was 
negative. 

Subsequent Progress. — The patient remained quite well until the beginning of January, 
1936, when he complained of flatulence and a dull aching pain in the left hypochondrium. 
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He was seen by Mr. B. T. Rose a fortnight later, and was found to be tender below the left 
costal margin. He was constipated and had vomited on the previous day, the pain thereby 
being reh'eved. A diagnosis of gastric ulcer was entertained, and an X-ray of the stomach 
showed an “ ulcer at rm'ddle of lesser curve ”. He was treated on medical lines for this com- 
plaint by Dr. J. M. Smellie and remained well tmtil Aug. 22, when he again complained of 



Fig. 467. — ^Aona and aneur>sni laid open from the front, showrng dilated cceliac azis- The rest 
of the specimen consists of fa*se aneurysmal sac embedded m pancreas. 


pain m the left side of the upper abdomen. The pain was not very severe, and was intermittent, 
having no apparent relationship to food, and being imrelieved by diet or alkalis. During the 
following three or four days the pain became worse, and on Aug. 30 he vomited bile-stained 
fluid on four occasions. The pain was more severe on the following day, but was relieved 
^ lying down. While getting up on Sept. l he felt faint and again vomited bile-stained fluid. 
He complained of left-sided pain, and called in his domor, who ordered his transfer to hospital. 
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On Re-admission. — He was admitted on the same day under Professor L. G. Parsons, 
and was found to be pale, cold, collapsed, and sweating ; temperature 96-2°, pulse 100, of 
small volume. He was in no way apprehensive, lying comfortably in bed untroubled by pain. 
Soon after admission he vomited some brownish fluid, which gave a strongly positive reaction 
to the benzidine test. His abdomen was distended in its lower part, was not rigid, but was 
tender in the left hypochondrium. The left loin was somewhat dull, and the rest of the abdo- 
men tympanitic to percussion. He was constipated, and the urine contained a cloud of albumin 
and numerous pus ceUs. Any movement in bed gave him intense abdominal pain. Three 
hours later his pulse had risen to 138, and a blood transfusion was given. His pulse immedi- 
ately fell to 80, but he complained that he had pain in the left hypochondrium, and a few 
minutes later had severe pain in the left shoulder radiating down the left arm. The tenderness 
in the left side of his abdomen increased, and he soon complained of tenderness in the right 
iliac fossa. There was by now definite dullness in the left flank which ‘ shifted ’ when the 
patient was rolled on to his side. In the next hour or so the pulse rose to 120, and Mr. B. T. 
Rose saw the patient and decided to operate, remarking that the physical signs reminded him 
of those in a woman bleeding from a ruptured ectopic gestation. 



Fig. 468. — Microphotograph of portion of wall of splenic artery shovring fibrosis, hyaline 
degeneration, and round-celled infiltration. Calcified plaque in iniima. 

Second Operation. — The peritoneum was again full of blood ; furious arterial bleeding 
was taking place from an aneurysm of the splenic artery. This aneurysm, which was the size 
of a cricket ball, lay in the pancreas and had eroded into the lesser sac of the peritoneum. As 
it was quite impossible to stop the bleeding by obliterating the aneurysmal sac, which appeared 
to lead directly off the aorta, the cavity was tightly packed and the wound closed. The patient 
died on the following morning. 

Autopsy. — ^At autopsy the peritoneum was found to be full of blood-clot, the older por- 
tions of the clot being in the lesser sac and the right paracolic gutter. The greater part of the 
body of the pancreas was occupied by a gaping false aneurysmal sac, which, bulging upwards 
and forwards, was adherent to the mid-portion of the lesser curve of the stomach. The floor 
of the aneurysmal sac consisted of fibrotic pancreatic tissue and was partially lined by laminated 
ante-mortem clot. An atrophic splenic artery could be traced in the wall of the false aneurysmal 
sac (i.e., beyond the point at which the artery had been ligated in the first operation). The 
splenic artery between the cosliac axis and the site of ligation was dilated and had atrophic walls 
containing calcareous atheromatous plaques. The coeliac axis was the seat of a small aneurysmal 
dilatation ; the wall was thin and contained calcareous material. The other organs and arteries 
were essentially normal, and no sign of gastric ulcer could be demonstrated. (Fig. 467.) 
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Professor Haswell Wilson and Dr. S. Macdonald reported as follows on the microscopic 
findings. “ Nothing suggestive of syphih’s or periarteritis nodosa is seen in any of the secnons. 
There is extensiv’e fibrosis of the media (of the splem’c artery), with much hyaline degeneration 
and occasional small areas of degeneration. The intima is thick and fibrous, and there is a 
number of atheromatous plaques with calcification (Fig. 468). Beneath one of these the media 
is much thinned, and it is in relation to this that the aneurysmal dilatation has occurred. In 
the peri-arterial tissues there is a considerable amount of round-celled infiltration. This 
encroaches on the adventitia and also surrounds some islands of atrophied pancreatic tissue 
which are embedded in the fibrous wall of the aneurysm.” 

DISCUSSION 

The history is interesting since the symptoms closely simulate those of gastric 
ulcer and perforation. The pain^ however, was aggravated by exercise rather than 
by food, and was situated rather farther to the left and lower down than the pain of 
gastric ulcer. Some degree of remission in symptoms was evident, but melsna did 
not occur, although blood was demonstrated in the vomit on one occasion. The 
cause of the pain is debatable. In the first place, in view of the X-ray findings it is 
possible that a gastric ulcer may have been present, accounting for the pain and 
sickness in the early part of 1936, although it could not have been responsible for 
±e pain immediately preceding the final catastrophe, as no sign of ulcer was foimd 
at autopsy. The pain of gastric ulcer is probably due to severe spasm of the muscular 
wall of the stomach, and since the aneurysm was adherent to the lesser curve it is 
possible that by irritation it produced a similar type of spasm. On the other hand, 
the most likely explanation of the pain and intermittent character of the symptoms 
is that the aneurysm leaked at certain times into the lesser sac and set up a mild 
peritonitis, which in turn led to the formation of adhesions, and the building up of 
the false aneurysm. The march of symptoms in the acute attacks — pain in the 
left hypochondrimn, then in the left shoulder, and finally in the right iliac fossa — 
strongly suggested a peritonitis of the lesser sac with overflow through the foramen 
of Winslow into the right paracolic gutter, and enabled a correct diagnosis to be made 
before the second operation. Despite the erosion of the pancreas there was no 
pain in the back. 

This case is reported at Mr. Rose’s suggestion, not so much for its cHnical and 
diagnostic importance as on account of its rarity. The diagnosis is obtfiously fraught 
with difiiculty, since in many cases the disease may be symptomless until rupture 
takes place. Preliminary symptoms when present are generally suggestive of gastric 
ulcer, for there is epigastric or left hypochondriac pain, which may on occasion be 
post-prandial ) vomiting is by no means tmcommon and may be severe ; and both 
hsmatemesis and meltena have been described. In some instances a tumour had 
been felt, and in one case, as fatty indigestion was present, a diagnosis of chronic 
pancreatitis was made.^ An excellent review of the literature and symptomatology 
is given by Anderson and Gray.- Should the condition be suspected various con- 
firmatory diagnostic procedvues have been recommended : radiography has been 
employed with success® ) pancreatic deficiency may be present^ ; a bruit audible with 
the stethoscope in the left hypochondrium has enabled the condition to be diagnosed 
before operation, and demonstrates the value of abdominal auscultation.®’ “ 

Rupture commonly occurs in two phases, and the importance of making the 
diagnosis and operating during the first phase is emphasized by Brockman, who 
Writes as follows ; “ A primaiy rupture takes place into the lesser sac or splenic 
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pedicle. This is not usually fatal since clotting occurs in a short time . . . Later, 
after an interval of two or three weeks, the secondary rupture takes place with a 
rapidly fatal termination Erosion into the lesser sac is much commoner than 
rupture into the gut. The symptoms are those of the ‘ acute abdomen ’, and may 
simulate those of perforated gastric ulcer, acute intestinal obstruction, acute pan- 
creatitis, or pulmonary embolism. Pain of intense severity and of sudden onset is 
felt in the left side of the abdomen or the pit of the stomach. It may double the 
patient up, and is frequently accompanied by persistent vomiting. A severe degree 
of shock, a rapid pulse, pallor, with a varying degree of rigidity, and some degree of 
dullness in the flanks, particularly the left, are the most usual flndings, and combine 
to give a picture of internal hsemorrhage remarkably hke that of a ruptured ectopic 
gestation. If the abdomen is opened by the usual right-sided laparotomy incision 
the source of bleeding may easily be missed, and although the hsemorrhage may 
cease temporarily, secondary and fatal rupture wfll take place a few days later. 

The causation of aneurysms of the splenic artery is somewhat obscure, and 
atheroma, syphihs, chronic infection, embolism, and trauma have aU been blamed 
as etiological factors. Of these atheroma is probably the condition most frequently 
found, as in the present instance, in which the disease was remarkably localized. 


REFERENCES 

* Lower, W. E., and Farrell, J. I., Arch, of Surg., 1931, xxiii, 182. 

- Anderson, W., and Gray, J., Brit. Jour. Surg., 1929-30, xvii, 267. 
® Hogler, F., Wien. Arch.}, inn. Med., 1920, i, 543. 

^ Brockman, R. St. L., Brit. Jour. Surg., 1929-30, xvii, 692. 

® Goodheart, T. F., Trans. Pathol. Soc. Lond., 1889, xl, 67. 



ONE-STAGE LOBECTOMY 


713 


ONE-STAGE LOBECTOMY FOR HYDATID DISEASE 
OF THE LUNG* 

BY A. L. d’ABREU 

SENIOR ASSISTANT IN THE SURGiCU. UNIT, THE WTISH SATION.U. SCHOOL OF AIEDICINE, 

ROYAL INFIR.\L\RV, C\RDlIT 

CASE REPORT 

History. — ^Mxs. C. E.j aged 60, was referred to the Surgical Unit of the Welsh National 
School of Medicine by Dr. Melville Hiley, of the Welsh Nauonal Memorial Association. 
She had suffered from a recent exacerbation of a chronic cough, and for three months previous 
to admission had expectorated blood-stained sputtun ; since the age of iS she had had a 
sh'ght cough. During the three months’ illness she had lost 2 stone in weight. There was 
no pain in the chest ; dyspnoea on exertion was present ; and there had been some tedema 
of the feet and ankles which followed attacks of palpitations. 



Fig. 469 . — Lipiodol bronchegram. Note displacement of bronchial tree by a circiilar sweHmc in 
the left lower lobe. The arrows indicate the periphery of the rounded shadow, the demils of which are 
obscured by the associated pleural effusion. 


Ox E3CA,mixatiox. — She was a thin wiry woman. The temperature and pulse-rate were 
txonnal. There was marked dullness to percussion over the base of the left lung, with 
diminished movement of the overlying ribs ; the physical signs were those of a pleural effusion. 

X-ray Examitiation . — ^The lower lobe of the left lung appeared to be opaque, and there 
was fluid present with a typical outer concave edge reaching upwards towards the axilla. 

* From the Surgical Unit, The Welsh National School of xMedicine, The Royal Infirm ary, 
klardiff. 
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A lipiodol bronchogram gave a peculiar picture, the terminal branches of the lower bronchi 
being flattened and distorted by a circular shadow in the lower lobe. The right bronchial 
tree appeared normal {Fig. 469). 

The diagnosis of lung cyst, probably of hydatid origin, was inferred, but the recent 
history and the presence of pleural effusion suggested the possibihty of a new growth. The 
blood-count was normal, there being no eosinophilia : the Casoni reaction was not done. 
Exploratory thoracotomy was advised and accepted by the patient. 

Operation (Sept. 29, 1936). — Under general intratracheal gas and oxygen the chest was 
opened in the sixth intercostal space. On incising the pleura, free yellowish fluid escaped ; 
a Arm spherical mass was felt in the left lower lobe which was free from adhesions except to 
the diaphragm, where stout fibrous bands required division and ligature. The lobe was 
removed by the one-stage lobectomy technique employing a Roberts-Nelson tourniquet for 
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Fig. 470 — Radiograph of chest taken by a portable X-ray apparatus three days after the operation. 

The lung has expanded, but there is fluid present at the left base. This fluid rapidly became absorbed 
and did not require aspiration. 

the pedicle, which was then divided and secured by interrupted catgut sutures. Air-tight 
drainage was provided by a tube leading through a stab wound in the seventh intercostal 
space to a water-seal drainage system. The chest was closed completely with four pericostal 
sutures and two layers of continuous catgut and sUkworin sutures in the skin. 

Subsequent Progress. — This was satisfactory ; about 12 oz. of blood-stained fluid 
escaped into the bottle for the first forty-eight hours and then ceased. The tube was then 
removed, the patient being radiographed in bed every other day to watch the rate of lung 
expansion and to guard against the unsuspected collection of fluid. A little fluid formed, 
but was quickly absorbed (Fig. 470). The wound healed by first intention (Fig. 471)- The 
patient was allowed up on the eighteenth day, and discharged home on the twenty-sixth day 
after operation, well and symptom free. The equanimity of a splendid patient contributed 
largely to this smooth and happy convalescence. 

Pathological Report. — The lobe was hardened and then bisected ; a typical large 
hydatid cyst was present, compressing the surrounding lung tissue, part of which formed a 
well-marked adventitious capsule (Fig. 472). No daughter cysts were present. Typical scolices 
were present in the scrapings from the inner wall of the cyst. 
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Fig. 471.— Photograph showTng the main Indsion and the site of the stab wound twenty days 

after operation. 



Fig. 472. — ^The excised lobe containing the hydatid cj’st after hardening and biseaion. 



7i6 the BRITISH JOURNAL OF SURGERY 

DISCUSSION 

The correct diagnosis was uncertain until thoracotomy, despite the presence of a 
well-defined circular shadow on the radiograph ; the loss of weight, the haemoptysis, 
and the pleural effusion, in a woman of 6o, suggested carcinoma. The peripheral 
location of the tumour, making lobectomy feasible, induced us to advise thoracotomy. 

The potential danger of hydatid cysts has been emphasized by Dew,^ and 
he points out that “ it is the onset of complications which alone determines the 
first clinical manifestation in nearly three-quarters of the cases ”. In my case 
it was the presence of pleural effusion and the threatened rupture of the cyst into 
the bronchus (causing hemoptysis) that aggravated the long-existing symptom 
of cough. Dew believes that most hydatid cysts are as old as the host, and the 
persistent cough of many year’s duration suggests the longevity of this particular 
one. The dangers of rupture are too well known to require emphasis. Such a 
disaster usually causes immediate generalized hydatid anaphylaxis and the develop- 
ment later of secondary cyst formation from implantation of the scolices. Rupmre 
into the pleura also causes hydatid pneumothorax, which, proceeding to intra- 
pleural suppuration, is a complication of much gravity. Deep parabronchial cysts 
may, and do, rupture into bronchi, and are are often followed by spontaneous cure, 
though there is a danger of asphyxia or subsequent suppuration. In this case 
the subpleural site of the cyst and the associated effusion suggested that rupture 
into the pleural cavity was imminent; at several places in the specimen the laminated 
coat of the cyst, having perforated lung tissue, can be seen beneath the visceral pleura. 

Surgical intervention in pulmonary hydatid cysts usually comprises a two- 
stage operation in which adhesions between the pleura overlying the cyst and that 
of the parietes are artificially created by the introduction of an iodine pack after 
the appropriate ribs have been resected; at a later date the cyst is opened after 
formalin has been injected with the object of killing the scolices to prevent secondary 
echinococcosis developing in the surrounding tissues ; subsequently the cyst wall 
may be evulsed. I believe this is the first case reported in which primary lobec- 
tomy has been employed, and in suitable cases the operation should be safe and 
free from the peculiar difficulties and dangers of two-stage drainage operations, 
where the risks of spreading infection into the pleural cavity and the dangers of 
anaphylaxis must always exist. It is a fortunate fact that the majority of hydatid 
cysts of the lung are situated in the lower lobes and are sub-pleural. 

The comparatively slight disturbance to a patient of 6o caused by one-stage 
lobectomy is noteworthy ; the easy convalescence was due no doubt to the rapid 
healing of a non-infected pedicle. By contrast, lobectomy for bronchiectasis in 
elderly subjects, where the mortality is immensely higher than in the young, is of 
greater risk, because of the presence of gross infection in the pedicle stump and the 
subsequent development of an empyema in a patient poorly equipped to combat it. 

I am deeply indebted to Professor Lambert Rogers for his advice and 
encouragement ; to Mr. A. F. Goode, with whom I operated on this patient ; and 
to Dr. Melville Hiley, who referred the case to the Surgical Unit after preliminary 
investigation. 
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THE EFFECT OF BRACHIAL PLEXUS BLOCK 
ON PATIENTS SUFFERING FROM 
SECONDARY TRAUMATIC SHOCK 

By H. J. B. ATKINS 

SURGICAL REGISTRAR AND RESIDENT SURGICAL OFFICER, GUY*S HOSPITAL 


A PATIENT who has received an injury reacts to that injury according to a well- 
recognized clinical sequence. The immediate reaction is termed ‘ primary shock.’ 
The reaction manifested after an interval, which varies from a few minutes to many 
hours, is termed ‘ secondary shock ’. 

Secondary traumatic shock is characterized by pallor, coldness, subno rmal 
temperatiure, and rapid pulse. Whilst the blood-pressure is usually lowered, it 
may be raised (Fraser and Cowell^). A constant symptom is that the patient 
feels ill. These features are exhibited to a varying degree in any particular case, 
depending upon the severity of the trauma and the physiological and psychologi- 
cal make-up of the patient. With the exception of the subjective symptoms one 
or more of these features may be absent. 

The work of O’Shaughnessy and his associates- upon experimental animak 
affords strong evidence that secondary traumatic shock is a nervous phenomenon. 
The results of their cross-circulation experiments tend both to discount the import- 
ance of the liberation of a histamine-like substance at the site of the trauma as an 
agent in producing shock, and to minimize the effea of fluid loss. 

If secondary traumatic shock is initiated and maintained by a continuous 
discharge of nerve impulses from the traumatized area, as is attested by these 
workers, it was thought that the condition of shock consequent upon a severe injury 
to the upper limb might be relieved by a brachial plexus block, and that this form 
of anesthesia might be suitable for dealing with the trauma in such cases. 

A number of brachial plexus blocks was therefore performed with the purpose 
of deter minin g their effect upon the blood-pressure in a series of cases with 
lesions of the upper limb. Patients suffering from varying degrees of shock due 
to lesions of the upper limb were selected. Blood-pressure readings were taken 
during the course of the induction of ansesthesia and the subsequent operation. 

In the following series the clinical condition of the patients served as a guide 
to the degree of shock. In shocked patients, whether of the common hypotensive 
type or of the less common hypertensive type, any agent which produces a sudden 
fall in blood-pressure serves to aggravate the shock, and the patient’s general condi- 
tion deteriorates concomitantly with this fall in blood-pressme. 

Figs. 473 and 474 illustrate the effect of blocking the brachial plexus in two 
cases suffering from moderate shock, 

CASE REPORTS 

Case I. — W. D., a well-developed boy aged 18, sustained a severe laceration and crush 
injury of the left forearm in a lift accident. Bleeding was severe, and a tourniquet was applied 
to the upper arm twenty minutes after the injury. He was admitted to hospital half an hour 
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after the injury. He then showed symptoms of shock. He was pale, sweating, and felt very 
ill. His pulse was of fair volume and its rate 8o, and his temperature 98-4° F. From his 
statement it appeared that he had lost about a pint of blood. The wound was still bleeding ; 
a second tourniquet was applied, and the bleeding ceased. He was treated for about an hour 
with hot blankets and an electric cradle, and his general condition improved. 

He was then taken to the operating theatre (zero time. Fig. 473) and a brachial plexus 
block was performed. Blood-pressure readings were taken before the antesthetic was given 
and were repeated at intervals as shown in Fig. 473. At 23 minutes 70 c.c. of i per cent 
procaine with 6 min. of adrenaline were injected into the brachial plexus. At 27 minutes, 
anesthesia being complete, the second tourniquet to be applied was removed. Bleeding 
recommenced, and at 31 minutes the first tourniquet was removed and the woimd examined. 
Tom and bleeding superficial veins were ligamred ; deep vessels and nerves were not 
damaged. The wound was trimmed and loosely sutured. Throughout the operation the 
patient felt no pain in his arm. Fig. 473 shows that before the anesthetic was injected the 
systolic blood-pressure remained over 165 mm. Hg., the diastolic being at 85 mm. Hg and 
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Fig. 473 . — Case 1. W. D., male, aged 18. Two hours previously he had caught his arm between 
a moving lift and landing ; severe laceration of extensor muscles of forearm ; about a pint of blood lost ; 
maceration of muscle. Clinical shock, A tourniquet had been applied in the ambulance and another 
one on arrival at the hospital. Plexus block was obtained by injecting into the brachial plexus 70 c.c. 
1 per cent procaine and 6 min. adrenaline. A, Plexus block; B, 1st tourniquet removed; C, 2nd 
tourniquet removed ; D, Operation begun ; E, Patient returned to ward. 


above. Two minutes after completion of the injection the pressure was maintained. After 
removal of the tourniquets, and during the operation, the patient complained of feeling faint, 
began to sweat, and became restless. 

Bhs systolic blood-pressure fell progressively from its previous high level to reach 142 mm. 
Hg at 50 minutes. The diastolic pressure fell first to 60 mm. Hg and then rose to 70 mm. 
Hg, at which level it remained. At 60 minutes the patient, still being shocked, was returned 
to the ward and there gradually improved. He made an uninterrupted recovery. During 
convalescence ten days later his blood-pressure was found to be 110/70. 

Case 2. — ^B. H., a spare man aged 23, caught his left hand in a hydraulic press. He was 
admitted to hospital an hour and a half later. On admission his temperature was 98° and 
his pulse 84 and of poor volume. He was pale, cold, and listless, and felt very ill. His hand 
was X-rayed on the way to the ward, where he was treated with hot blankets and a cradle for 
two and a half hours. 

Whilst in the ward tmdergoing this treatment his condition improved. An examination 
of the radiograph showed fractures of the 2nd, 3rd, and 4th metacarpals and of the greater 
multangular bone. Five hours after the injury (zero time. Fig. 474) he was taken to the 
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theatrCj and, as in the previous case, blood-pressure readings were taken at intervals. Fig. 
474 illustrates the findings in this case. At 17 minutes a brachial ple.vus block was performed, 
60 c.c. of procaine with 5 min. of adrenaline being injected into the left brachial plexus. 
At 26 minutes, the block proving efiective against all stimuli, the wound was exposed, and 
it was found that there was a severe laceration down the ulnar border of the hand exposing 
the 5th metacarpal bone, and that the muscles of the thenar eminence had been squeezed out 
and lay in a pulpy mass between the index finger and the thumb. The space between the 
1st and 2nd metacarpals, usually occupied by a fleshy mass, was quite empty, and the skin 
on the dorsal and volar surfaces of the cleft could be made to touch. Most of the extruded 
muscle was cut away, the lacerations trimmed, and the wounds loosely sutured. At 30 
minutes, however, the patient complained of feeling unwell and called for a drink of water. 
His condition steadily worsened, and at 45 minutes, by which time the systolic blood-pressure 
had fallen from 135 mm. to 90 mm. Hg, he was semi-conscious, pale, and sweating. At 
49 minutes he was given i c.c. of ephedrine subcutaneously, and at 53 minutes his systolic 
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Fig. 474 . — Case 2. B. H., male, aged 23. Five hours previously he suffered a crushing injury of 
the forearm and hand. The muscles of the thenar eminence had burst through the skin and lay between 
the forefinger and thumb. There was a laceration down the ulnar border of the hand through the whole 
skin for 3 inches. There were fractures of the 2nd, 3rd, and 4th metacarpals and of the greater mult- 
^gular bone. Clinically the patient t^’as in a condition of shock. Plexus block was obtained by the 
injection of 60 c.c. 1 per cent procaine and 5 min. adrenaline into the brachial plexus. A, Plexus block ; 
B, Operation commenced 5 C, Clinical condition poor j D, 1 c.c. ephedrine injected; E, Patient returned 
to ward. 


pressure had returned ro 122 imn. Hg. At the same time his general condition improved 
and he went back to the ward feeling fairly well. 

Despite the exhibition of anti-gas gangrene serum, infection from gas-for m i n g organisms 
complicated his recovery, and it was not until three weeks later that he was discharged, quite 
fit and the woimds nearly healed. 


DISCUSSION 

In Case i the brachial plexus block was followed by a severe fall in blood- 
pressure and marked deterioration of the patient’s condition. This may have been 
due to removal of the tourniquets, and advocates of the ‘ humoral theory ’ would 
see here the flooding of the circulation with a histamine-like substance over which 
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the brachial plexus block would have no control. It will be noticed that the fall 
of blood-pressiure occurred in this case before the operation— debridement and 
suture— was begun, so that stimulation or irritation of nerve-endings at this time 
was not the responsible factor. 

In Case 2, following the brachial plexus block and during the operation of 
debridement, the blood-pressure fell so low and the patient’s condition became so 
critical that an injection of ephedrine was required. 
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Fig. 475 . — Case 3. R. F., male, aged 25. Three hours previously he caught his hand in a hydraulic 
press; the skin was scraped ofif the dorsum of the middle, ting, and little fingers. No_ clinical shock. 
Plexus block was obtained by injection into the brachial plexus of 60 c.c. 1 per cent procame and 5 mm. 
adrenaline. A., Plexus block; B, Tanning started; C, Patient returned to ward. 
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Fig. 476 . — Case 4. J. W., male, aged 16. Friction bum of second degree on volar aspect of 
forearm, 15 X 4 in. in area. Admitted to operation theatre 24 hours later. No clinical shock. Plexus 
block by 60 c.c. 1 per cent procaine and 5 min. adrenaline injeaed into brachial plexus. A, Plexus 
block ; B, Tanning begun ; C, Patient returned to ward. 

The unsatisfactory condition of these two patients under this form of anaes- 
thesia, and particularly the state of Case 2, which before the exhibition of ephedrine 
gave rise to serious concern, made further observations on the effect of brachial 
plexus block upon shocked patients impracticable. It was considered, however, 
that the primary purpose of the inquiry had been served, and that the conclusion 
to be drawn was that brachial plexus block, far from exerting a protective influence. 
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seemed to aggravate the condition of shock ; that although this could be controlled 
by ephedrine, plexus block showed no advantage over other forms of anaesthesia, 
and was not indicated in cases of trauma to the upper limb accompanied by shock. 

It remained to investigate the cause of this fall in blood-pressure, and for this 
purpose readings were taken on a number of patients suffering from bums and 
minor injuries in whom there was no clinical evidence of shock, and who were anes- 
thetized by plexus block. Figs. 475-478 illustrate the blood-pressure readings 
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Fig. 477.— 5. W. W., male, aged 32, Electric bums of second degree over the dorsum of one 
hand received wo hours previously No clinical shock. Plexus block obtained by injection into brachial 
plexus of 60 C.C. 1 per cent procaine and 5 min, adrenaline. A, Plexus block; B, Cleaning; C, Tanning 
begun 5 D, Patient returned to ward. 
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Fig. 478 . — Case 6. E. H., female, aged 21. Second degree bum over one-third of dorstim of hand 
Wo and a half hours previously. No clinical shock. Plexus block obtained by mjection of brachial plexus 
t'ith 60 C.C. of 1 per cent procaine and 5 min. adrenaline. A, Plexus block; B, Tanning begun; C, 
Patient returned to ward. 


under these circumstances. It will be seen that in these cases the results are 
variable. Case 3 shows a definite but slight fall in blood-pressure ; Case 4 
a considerable and, in this instance, quite alarming fall ; Case 5 an indefinite 
variation ; and Case 6 a rise in the systolic pressure. 

In order to eliminate the effect of shock altogether, blood-pressmre readings 
were taken on a case in which plexus block was imdertaken to determine whether 
a brachial neuralgia was cortical in origin (Fig. 479). It will be seen that a severe 
faU in blood-pressure followed the block and that the pressure returned to its 
previous value in twenty minutes. 
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Various explanations might be assigned to these effects ; — 

I. The local ansesthetic might exert a depressor effect in virtue of its pharmaco- 
logical action. 



Fig. 479 . — Case 7. G. T., male, aged 45, a sufferer from severe brachial neuralgia. Test block, 
obtained by 60 c.c. 1 per cent procaine and 5 min. adrenaline injected into brachial plexus, to see whether 
pain was central or peripheral, with a view to surgical treatment. Block relieved the pain. A, Plexus 
block. 


2. If the ‘ nerve theory ’ were true, the impingement of the needle on the 
brachial plexus, which even if preceded by local anesthetic causes a sharp pain 
down the arm, might be responsible for stimulating the plexus and producing shock. 
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Fig. 480 . — Case 8. J. B., male, aged 39. Blood-pressure readings taken during the induction of 
artificial pneumoAorax. ^ For local infiltration 10 c.c. of 1 per cent novocain and 2 min. adrenaline were 
used. A, Local infiltration ; B, Pneumothorax needle inserted \ C, Pneumothorax induced. 

3. The needle might in certain cases pierce the pleura, producing an effect 
such as is shown in Fig. 480, where the blood-pressure readings are recorded during 
the induction of an artificial pneumothorax. 
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In order to determine the effect of local injection apart from brachial plexus 
block, blood-pressure readings were taken during the induction of anaesthesia by 
local infiltration into the tissues. In only two of these cases {Cases 9 and 10) was 
there any clinical shock, and here the shock was of a moderate degree of severity 
only. 
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Fig. 481 . — Case 9. B. C., male, aged 51. Severe laceration of forearm, with some clinical shock, 
treated by suture. Injection of 70 c c, 1 per cent procame with 5 mm adrenaline w as made subcutaneously 
around the laceration. A, Local mjection , B, Ephednne 1 c c. 
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Fig. 482 . — Case 10. F. M , male, aged 10. Admitted with fractured skull, fractured humerus, 
and first degree Pott’s fracture. Some clinical shock. Local infil tration to anesthetize site of fracture 
and to allow passmg of Kirschner’s ^^ 1 re through olecranon was made by the subcutaneous injection of 
65 C.C. of 1 per cent procame with 7 mm of acfrenalme. A, Local injection. 

In Fig. 481 the record resembles closely that obtained from brachial plexus 
blocks upon shocked patients. Fig. 482 shows a slight rise in systolic pressure 
following local infiltration. 
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Figs. 483-485 illustrate the effect of local infiltration upon patients in 
whom no degree of shock was to be expected, and Case 14 showed no clinical 
evidence of shock {Fig. 486). 

On the whole it may be said that local tissue infiltration exerts the same effect 
upon the blood-pressure as does blocking the brachial plexus ; and that the action 
is a depressor one produced by the local anaesthetic independent of the site of 
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Peg. 483, — Cate 11. W. H,, male, aged 46, Laparotomy for inoperable carcinoma of the stomach. 
Infiltration of the abdominal wall and coeliac ganglion block was made with 300 c.c. of i per cent ‘ Novutox * 
and 30 min. of adrenaline. A, Local injection begun; B, Operation started; C, Parietal peritoneum 
injeaedj D, Coeliac ganglion injeaed. 
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Fig. 484 . — Case 12. F. W., male, aged 48, Laparotomy for pain following gastrojejunostomy 
(? jejunal ulcer). Abdominal wall infiltration and splanchnic block were made by injecting 330 c.c. of 
4 per cent ‘ Novutox * and 30 min. adrenaline. A, Local injection begun ; B, Skin incision ; Patient 
felt faint; C, Splanchnic block; D, Sewing up. 

introduction. Further, whilst brachial plexus block is contra-indicated in traumatic 
lesions of the upper limb, local anesthesia in general is unsuitable for shocked 
patients when large doses of anesthetic are required. It must be stressed that the 
above findings neither substantiate nor invahdate the ‘ nerve theory ’ of traiunatic 
shock. If plexus block has any effect upon traumatic shock, this is overshadowed 
by the depressor effect of the antesthetic when given in doses sufficient to ensure 
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complete blocking of the plexus. This drop in blood-pressure may be controlled 
by ephedrine {Case 2, Fig. 474) or by the injection of large doses of adrenaline as 
is illustrated by Case 15 {Fig. 487), where a dissection of the axillary glands was 
undertaken under local infiltration antesthesia, using a disproportionately strong 
dose of adrenaline. 
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Fig. 485 . — Cate 13. G. H., male, aged 58. Laparotomy for inoperable leather-bottle stomach. 
Infiltration of lesser omentum with carcinoma precluded the possibility of injecting the cceliac ganglion. 
Abdominal wall infiltration with 290 c.c. of * per cent ‘ Novutox * and 30 min. adrenaline. A, Local 
injection begun j B, Skin incision; C, Attempt to inject cceliac ganglion; D, Sewing up. 
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Fig. 486 . — Case 14. AI. B., female, aged 62. Admitted for strangulated umbilical hernia. Repaired 
by Mayo’s method ; operation involved tension upon transverse mesocolon. Local infiltration of 
abdominal wall by injection of 150 c.c. 1 percent procaine and 20 min. adrenab'ne. A, Local injection 
begun ; B, Operation begun ; C, Abdomen closed. 


By way of comparison, typical blood-pressure readings of a case of bums 
accompanied by moderate shock, and anaesthetized with chloroform and ether, are 
shoum in Fig. 488. Here the blood-pressure is fairly well maintained, as it was 
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in aU such cases examined ; and no anxiety was ever felt on behalf of patients 
in a moderately shocked condition under ether anesthesia, although thi s method 
of anesthesia is admittedly inferior to gas and oxygen in shocked patients. 
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Fig. 487.— Caie 15. G. L , male/aged 35 Biopsy on deep-seated gland m the axilla. Subcutaneous 
injeaion of 100 c.c. 1 per cent procaine and 25 mm adren^me. A, Local injection. 
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Fig. 488 — Case 16. E. H , male, aged 35. Second degree bums of forearm and hands — left, 
100 sq. in , right/ 144 sq in. There was slightshock. Chloroform and ether anasrhesia. A, Chloro- 
form and ether , B, Ether , C, Cleaning ; D, Tanning. 


SUMMARY 

1. An investigation was carried out to determine the effect upon the blood- 
pressure of blocking the brachial plexus in patients suffering from shock due to 
trauma to the upper limb. 

2. A series of controls was also examined in which blood-pressure readings 
were taken on patients receiving a brachial plexus block who were not clinically 
shocked and on patients receiving local infiltration into the tissues. 
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CONCLUSIONS 

1. Brachial plexus block exerts no protective influence upon patients suffering 
from shock due to trauma of the upper limb. 

2. Both brachial plexus block and local infiltration antesthesia tend to cause 
a fall in blood-pressure, particularly in shocked patients. 

3. This fall in blood-pressure is probably due to the local anesthetic, irrespec- 
tive of the site of introduction. 

4. Inhalation anesthesia is a more suitable anesthetic for shocked patients. 

My thanks are due to the staff of Guy’s Hospital for allowing me to publish 
these findings upon their cases ; to Professor Grant, of the Clinical Research Unit, 
for his criticism and help ; and particularly to the house officers, dressers, and 
ward clerks, who, often in the small hoiurs of the morning, have taken blood- 
pressure readings whilst the time-consuming performance of brachial plexus 
anesthesia was being enacted. 
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FIXATION OF THE HIP-JOINT BY MEANS OF AN 
EXTRA-ARTICULAR BONE-GRAFT: LATE RESULTS 

By HUGH C. TRUMBLE 

SURGEON TO IN-PATIENTS, ALFRED HOSPITAL, AND SURGEON TO THE 
AUSTIN HOSPITAL, MELBOURNE 

In the year 1932 I described a method of fixation of the hip-joint by means of an 
extra-articular bone-graft.^ Sufficient time has elapsed since the performance of 
my earher operations to enable me to make certain observations which may be of 
interest to surgeons. 

The main features of the operation are as follows. The skin and the fascia 
lata of the thigh are incised in the same line and the osseous insertion of the 
gluteus maximus muscle is divided a short distance from the bone. The musculo- 
cutaneous flap so formed is elevated enough to expose the tuberosity of the ischium, 

the femoral shaft, and the sciatic nerves {Fig. 
489). A deep cleft is made in the tuberosity 
of tbe ischium with a broad chisel, and a trap- 
door opening is cut in the postero-medial 
aspect of the shaft of the femur a little below 
the level of the lesser trochanter. A stout 
free bone-graft of the requisite length is cut 
from the tibia and inserted as shown in Figs. 
490 and 491. Sphnting is of importance, and 
is described in the original paper. 

I have performed the operation 8 times for 
the fixation of tuberculous hip-joints. There 
were no post-operative troubles of any import- 
ance and no immediate infection or subsequent 
breaking-down of the wounds. This is one 
advantage of working in normal tissues well 
removed from the tuberculous area. Three 
of the patients had sinuses discharging on the 
lateral and anterior aspects of the hip-joint 
at the time of operation, whilst in another 

Fig. 489 .— Showing une of incision and {Case i) there Were scars of healed sinuses. 

now It skirts the insertion of the gluteus ^ ^ ^ . n ^ n i 

maximus into the fascia lata above and the Grafting of DOnC in the region Of the femoral 
femur below, and crosses the middle line of , , , , . , 

the tWgh below the level of the gluteal sulcus. necK and acetabulum m these cases was 

Sedb^'uieVroklnTn“!Sl^eou^'in7^^ inadvisable. Some months after operation in 

Z Case I an abscess developed in the region of 

D, giukS^suiLs?°*‘°" ’ the great trochanter and discharged through a 

scar which marked the site of a sinus which 
had healed some years previously. Had the graft been inserted on the lateral 
aspect of the hip-joint, the result in all probability would have been disastrous. 
In two patients the sinuses have since healed. 
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In 7 of the patients the graft united satisfactorily both with the femoral shaft 
and the ischial tuberosity. In one case the graft became displaced from the cleft 
made in the ischial tuberosity soon after operation by some ill-advised movement 
of the limbj but united strongly with the femur. Absolute fixation of the hip-joint 
was attained in all but the last case. 

In the years after operation, increase in thickness and strength of the grafts 
has been very striking, and in some of the cases unexpectedly pronounced. In 
several instances the radiographic appearances are suflBdent to show that the grafts, 
besides acting as distance bars or struts preventing adduction and movement at 
the hip-joint, are transmitting a large proportion of the body weight to the femoral 
shafts. In Case i the graft appears to be much stronger than the femoral neck 
(Figs. 492, 493). 



^ Fig. 490. — Diagrammatic representation of graft in 
position, one end being inserted into a cleft m the 
tuberosity of the ischium, the other into the medullary 
caWty' of the femur through a trap-door opening. The 
trap-door, hinged on the periosteum at its lateral 
margin, is shown open. A, Graft in position j B, Trap- 
door open j C, Saatic nerve. 



Fig. 491.— Diagrammatic representation of horizon- 
tal section through the graft in position, showing how 
It arches over the great sciatic nerve and the manner in 
which the ends are cut to a wedge shape to facilitate 
introduction. Both ends are firmly gripped and cannot 
get out of position. The trap-door in the femur is 
shown replaced. The sciatic nerv’cs arc shown separated 
by the graft. A, Graft ; B, Trap-door closed ; C, 
Great saaiic nerve; D, Ischial tuberosity; E, Femur; 
F, Lesser sdatic nerve. (Figs. 489-491 are reproduced 
by the kind permission of Sxr Hugh Devine and * The 
Australian and Nev Zealand Journal of Surgery.*) 


No increase in deformity has occurred in any case. In some, the position of 
the hip-joint at the time of operation was not ideal. In no instance has there been 
any further destruction of bones entering into the formation of the hip-joint, and 
in all but one the tuberculous process seems to have died out. Bony union at the 
hip-joint appears to have taken place in four of the cases {Figs. 495, 498, 499). This 
wotild seem to be directly due to the absolute fixation of the hip-joint effected by 
the graft. 

Fracture of the graft occurred in one case, about eighteen months after opera- 
tion. The graft in question was a broad flat piece of bone cut obliquely from the 
subcutaneous smface of the tibia {Fig. 496). At its centre it was thin, and at this 
point fracture took place. The patient, a woman, aged 34 years at the time of 
operation, had been confined to bed for about eight years with multiple tuberculous 
lesions, and aU her bones were ytsj atrophic. Skiagrams taken at inten'als after 
the time of fracture show that the fragments have increased in size and densit}’ 
and that there has been some attempt at union, which, however, is not certainly 
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bony. There is no movement clinically appreciable at the hip-joint {Figs. 496, 

497 )- 

At present (April, 1936) all but one of the patients are up and about. The 
man in whom the graft failed to unite with the ischium is confined to bed with 
extensive pulmonary tuberculosis, although the hip disease is quiescent. A second 
man, after being up for a period, developed an intrapelvic abscess which was 
eventually opened by Air. Balcombe Quick. Sinuses are still discharging on the 
anterior aspect of the joint, although skiagrams show that the graft has united 
firmly at both ends and fixation of the hip is quite satisfactory. The patient feels 
well on the whole, but at times rather lU when blockage of sinuses occurs. The 
re mainin g six patients are very well, having dispensed with all artificial aids to 
walking. Several have returned to their former occupations. 

The details of the cases are su mm arized in the following Table. 


Table giving Brief Details of Case Notes of Eight Patients Operated upon Prior to 

May, 1936 


Case 

No. 

i 

Sex AND 
Age in ; 
Years 

Date of 
Operation 

Present State, May, 1936 

General Health 

Hip-joint 

Graft 

I 

M 

10/10/30 

Excellent, working 

Firm fixation. Pain- 

Greatly hypertrophied. 


18 

1 


less. Sinus healed 

Union excellent 

2 

F 

14/3/31 

Excellent, working 

Bony ankylosis. Pain- 

Greatly hypertrophied. 


20 



less 

Union excellent 

3 

F 

II/4/31 

Good 

Firm fixation. Pain- 

Fractured at 1 8 months . 


34 



less 

? Re-united 

4 

M 

18/3/32 

Fair. Secondary 

Firmly fixed. Pain- 

Good union. Moder- 


31 


infection of hip 

less. Several sinuses 

ate hypertrophy 




with sinuses 

discharging 


5 

M 

29/3/32 

Pulmonary Tb. 

Slight movement. 

Failed to unite with 


24 


Confined to bed 

Painless 

ischium 

6 

F 

8/6/32 

Excellent 

Bony ankylosis. Pain- 

Good union and hyper- 


35 



less 

trophy 

7 

M 

8/6/32 

Excellent 

Bony ankylosis. Pain- 

Good tmion and hyper- 


18 



less. Sinus discharg- 

trophy 





ing 


8 

F 

9/5/33 

Excellent 

Bony ankylosis. Pain- 

Good union and hyper- 


15 



1 less. Sinus healed 

trophy 
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THE TREATMENT OF FRACTURED PATELLA BY EXCISION. 
A STUDY OF MORPHOLOGY AND FUNCTION 

By R. BROOKE 

SLUGEON’, ROYAL MTST SUSSEX HOSPITAL, CHICHESTER 


MORPHOLOGY OF THE PATELLA 

The patella is classed as a sesamoid bone, but as far as this particular bone is 
concerned, it is the view of the author that phylogeny and phylogeny alone is 
responsible both for its presence and development, and that there is no evidence 
that its development is a response to a functional need or that the bone serves any 
useful function when it is formed. It is, in other words, an integral part of the 
skeleton phylogenetically inherited. Actually Bemays,^ and later Kazzender,- 
have shown that the patella is neither situated nor developed in the tendon of the 


Pate’lar hgament 



Fig. 500. — Drawing from nucrophotograph of section through the knee-joint of an einbr>*o 50 mm. 
long. The nucleus which is to become the patella is already well formed, and Les behind a stratum of cells, 
well differentiated, which arc to become the ligamentum patella. 


quadriceps, but quite independently and behind the tendon. It is true that the 
latter subsequently obtains attachments to it, but the two are really quite distinct 
(Fig. 500). 

Comparative Anatomy. — ^The functional activity of the quadriceps muscle 
in man increases on the whole from birth until adult life is reached, and the relative 
size of the patella, if governed by function, should be proportionately larger in the 
adult. Actually, it is relatively smaller. The same holds in the case of the adult 
lion and bear. There is also no relation between the depth of the patellar fossa 
of the femur and the size of the patella or the activity of the animal. In short, 
there would seem to be no indication that in animals function influences the 
development and growth of the patella. Thus in sloths, moles, and echidns, all 
slowly moving animals, the bone is massive and proportionately well developed, 
VOL. XXIV — NO. 96 47 
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while in the fox, deer, and leopard, all rapidly moving animals, the bone is pro- 
portionately small. Finally, in the kangaroo, in which the quadriceps is developed 
enormously in conformation to the animal’s mode of progression, the bone is 
completely absent. De Vries=*> * has pointed out that in animals of the older orders, 
and in animals that are now extinct, the patella is relatively larger and more import- 
ant than it is in the younger members of the same fanuly. From this and other 
observations she deduced that the bone is in the process of reduction in much the 
same way as the fibula is, a strong point in favour of phylogeny as the determining 
factor for its presence. 

ROLE OF THE PATELLA IN THE MECHANISM OF THE 

KNEE-JOINT 

Lickey has pointed out that the bone forms a more suitable pulley for move- 
ment round the condyles of the femur than the tendon itself, for the upper end 
of the patella is kept in a plane well in front of the axis of flexion and extension, 
thus allowing the quadriceps to act to greater advantage in producing extension. 
He suggests that the patella suppUes the quadriceps muscle with a lever of the first 
order, acted on by a force at each end, with a fulcrum at a varying distance 
between the two. The forces acting at the ends are each subject to variations 
during the movement of flexion and extension, and are dependent on the angles 
made by the line of the resulting forces of the quadriceps with the long axis of 
the femur, and that made by the ligamentum pateUae with the long axis of the 
tibia ; and the angles made by the line of the resultant forces of the quadriceps 
with the patella, and the angle made by the ligamentum patella and the patella. 

All these angles are constantly varying during extension, but the variation is 
so slight that for practical purposes the forces acting on each end of the bone may 
be regarded as constant. Any variation of the force must then be due to alteration 
in the position of the fulcrum on the back of the pateUa. The position of the 
fulcrum is constantly altering ; thus, when the tibia is moved, the force acts upon 
the upper segment of the patella, and the fulcrum in the extended position/is on 
the lower facets of the patella surface, close to the lower end of the pateUa. .^n the 
position of full flexion it is nearer the upper end. The force, therefore, '^in the 
position of extension acts to much greater advantage than in the flexed position, 
or, in other words, the turning movement of the force increases whilst that of the 
resistance diminishes in the transmission from flexion to extension. Now, as the 
velocity is proportional to the force causing motion, the velocity will be greatest at the 
end of extension. When the tibia is fixed, the conditions obtaining are reversed. 
The force is now most effective in the flexed, and least effective in the extended, 
position, and the velocity therefore will diminish as extension is effected. With 
the tibia movable, the act of extension produces the act of kicking, and at the 
moment of impact the greatest momentum is required. The mass being a fixed 
quantity, this is obtained by increasing the velocity up to the end of the act by 
altering the fulcrum. When the tibia is fixed, the movement of extension is required 
for the effort of raising a considerable portion of the weight of the body, so that 
in this case the greatest amount of force is necessary at the beginning of the action. 
A diminution of the force, and with it the velocity, is essential at the end of the act 
in order that the body be not overbalanced. 



TREATMENT OF FRACTURED PATELLA 735 


This explanation of the mechanics of the knee-joint is probably correct. How 
much the leverage action and alteration of fiilcrum in the knee-joint is an advantage 
to the individual is in question. Comparative anatomy, as already mentioned, 
would tend to show that in animals, at least, any such advantage is unimportant. 
The lever must at least be a very small one, and any mechanical advantage which 
might be gained by it is more than counteracted by the interference with rate and 
loss of smoothness of motion, associated with the alteration in the position of the 
fulcrum. In man, the active range of movement at the knee-joint in walking and 
running is just short of extension, a position in which the force is least efiScient 
as a weight-raising mechanism. 

The patella has been adapted to play a part in the movements of the knee-joint, 
but it was not designed for this purpose ; and although, theoretically, its presence 
should enhance the power of the quadriceps muscle, in practice there is considerable 
doubt as to its mechanical value in assisting movements at that joint. Rather is 
there evidence that it has become imperfectly adapted to the mechanism of the joint, 
and thus has a deterrent action on a machine for which -it was never designed. 

EXPERIMENTAL INVESTIGATION OF THE IMPORTANCE 
OF THE PATELLA IN MOVEMENTS AT THE 
KNEE-JOINT 

In order that more light might be thrown on the part which the patella plays 
in movements of the knee-joint, certain experiments have been performed. For 
this purpose, a number of knee-joints in the fresh state were obtained from the 


G E B 



H F D 


Fig 501. — Apparatus for dercmuning the influence of the patella on the movements of the knee- 
joint. For the knee-joint freshly excised from the cadaver, a disarticulated skeleton of the lo^^cr hmb 
has been substituted in the photograph for comciuence. B, Lead attached to end of quadriceps tendon ; 

C, VT eight attached to end of cord, D, Load-releasing mechanism, E, Lead attached to tibial spine, 

F, Le\cr wnung on revohmg drum; G, Revolving drum; H, Victor; I, Peg used as locking device. 

post-monem room and freed from all muscular attachments with the exception 
of a short length of quadriceps tendon, which was left attached to the patella. The 
specimen was then mounted on a stand {Fig. 501). A cord, was attached to the 
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stump of the quadriceps tendon, passing over a pulley with a weight, C, attached 
to the end. D is a load-releasing mechanism. A second weighted cord, E, is 
attached to the anterior surface of the tibia just below the tibial tuberosity, passing 
in turn over a reducing pulley, and then to the lever F, writing on a revolving 
drum, G ; H is a motor connected with the drum. A weight sufficient to lift the 
tibia just short of the horizontal was attached to the cord B. The peg I was then 
withdrawn and the tibia rose, tracing as it did so a curve on the recording drum. 
When the movement had ceased the weight was released by the weight-reheving 
mechanism, D, and the tibia fell to its original position. In later experiments this 
apparatus was modified and somewhat simplified. The weight-relieving mechanism 
was found to be unnecessary. Tracings were first obtained of movements of the 
excised joints with the pateUa in situ. The patella was then carefully removed 
through a cruciate incision in the quadriceps tendon, after which the flaps were 
carefully replaced and sewn together again. The experiment was then repeated. 



With pateUa, time 48/100 sec. 


Without patella, time 24/100 sec. 




Time tracing, 50 per sec. 

Fig. 502. — Tracing obtained for movement through a right angle, using the apparatus as illustrated 
in Fig, 501. Weight X attached to quadriceps, 

and tracings were obtained, this time without the patella. Finally, the rent made 
by removing the patella was left widely open, and tracings were obtained of move- 
ment in this state. 

Movements through a right angle were first recorded, and then through the 
complete range of movement. A different stand was used in each case. The 
weight producing the movement was also altered so that the response to variations 
in the force might be noted. 

With a weight X attached to the quadriceps tendon and with the patella 
present, the tibia was found to move from the vertical position to just short of the 
horizontal. The movement took place at a uniform rate throughout the first two- 
thirds of the movement, and then the rate of movement slowed off until the 
resting position was reached. The time taken for the whole movement was 
48/100 of a second {Fig. 502). 

■ When the patella was absent and the gap in the patellar ligament had been 
closed, the movement was more uniform ; there was no slowing towards the end 
of the movement, and the time taken for the movement was 24/100 of a second — 
approximately half the time when the bone was present (Fig. 502). 
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When a smaller weight, Y, was used as the force, the time taken for the 
right angle range of movement with the patella present was 38/100 of a second in 
one instance, and 42/100 of a second in another. In each case the movement 
was at first rapid and subsequently tailed oif (Fig. 503). 

When the patella was absent, and the gap made by its removal was left 
unsewn, the time taken over the whole movement was 22/100 and 24/100 of a 
second in two instances. The movement was unif orm, and there was no tailing 
off towards the end. The actual range of movement was the same in each case 
(Fig. 503). 



Without patella, time 24/100 sec. Without patella, time 22/100 sec. 




Time marker, 50 per sec. 

Fig. 503. — Tracing of movement through a right angle, with smaller weight, Y. 

When a weight X was used and the complete range of movement (from acute 
flexion to fiiU extension) was recorded with the patella present, the time taken was 
88 Too of a second. The movement commenced sharply, but very rapidly slowed 
down to a uniform rate, which was maintained throughout; thus there was no 
tailing off as in the previous experiment when the movement was through a right 
angle only (Fig. 504). 

When the movement was recorded without the patella and with the gap in 
the quadriceps sewn, the time was approximately 76 loo of a second, 12 100 of 
a second less than the time taken when the bone was present. The movement 
commenced at a quicker rate, and then very rapidly slowed down to a uniform rate, 
which was maintained throughout. The smaller acceleration of movement at the 
commencement is probably due to the taking in of slack, thereby imparting to the 
system an initial thrust (Fig. 504). 
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With patella, time 88/100 sec. 



Without patella, time 76/100 sec. 



Time marker, 50 per sec. 

Fig. 504.— Tracing obtained with complete range of movement and with weight, 



L 



With patella, time 40/100 sec. 






. \ 






- 


Without patella, time 22/100 sec 



Time marker, 50 per sec. 

Fig. 505. — Movement through right angle only, weight X attached to quadriceps, A repeat 
experiment (cf. Fig* 502). 
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A repetition of the experiment vrith a ■weight X and the movement through 
a right angle only, with the patella present, gave a time of 40/100 of a second 
for the movement. When the patella was absent, the time was 22/100 of a second 
(Fig. 505). In this tracing the usual lag towards the end of the movement, when 
the pateUa was present, was not a feature — ^in fact, the movement towards the end 
was, if anything, more rapid. 




■ui4r 




Without patella, tendon not sewn, time 22/100 sec* 





\ 



Without patella, tendon sewn, time 1 sec. 



Time marker, 50 per sec. 

Fig. 506. — ^lovement through complete range, with smaller weight, Y. The functional result is 
little altered when the patellar tendon is left unsewn. 


With a weight Y as the force acting through the complete range of movement, 
and with the patella present, the time taken was 56 100 of a second. With the 
patella absent, and the gap in the patellar ligament not sewn, the time was 22 too 
of a second, and i second when the ligament was sewn (Fig. 506). The amplitude 
of the contraction was the same in each case. It would thus seem that, provided 
the lateral expansions of the pateUar ligament are intact, there is vert* little functional 
difference whether the gap left after the removal of the patella is sewn up or left open. 
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REMOVAL OF THE PATELLA FOR SIMPLE TRANSVERSE 
FRACTURES, AND ITS EFFECT ON THE FUNCTION 
OF THE KNEE-JOINT 

Tuberculosis of the bone, compound stellate fractures, and, during the War, 
injury from gunshot wounds, are perhaps the three most common conditions for 
which the patella has been removed. With a few exceptions the results have been 
disappointing and the subsequent function of the knee-joint impaired. This is in 
all probability due to the fact that the disease or damage was not confined to the 
bone but involved the soft tissues as well. 



D ABC 


Fig 507 * — Dynamometer for measuring the strength of the quadriceps muscle Attached to the 
patient’s ankle is a strap, A, passing in turn to the graduated recording spring, B, attached to the lever, 

C The foot of the subject is raised from the ground and the toe is held against the wooden block, 

D The lever is pulled backwards and the force necessary to just pull the toe av. ay from the wooden 
block IS read olT on the graduated spring scale 

Effect on the Strength of the Leg of the Removal of the Patella. — By 
means of the simple apparatus shown in Fig. 507, the strength of the knee extension 
can be measured. 

In ten cases where measurements were taken, it was found by independent 
observers that, with only one exception, the leg from which the patella had been 
removed was actually stronger than its fellow, in the matter of resisting flexion, by 
an amount varying from i to 5 lb. 

The Present Series of Cases. — During the past seven years I have operated 
upon and removed the patella from 30 cases of simple fracture of the patella (eight 
women and twenty-two men). In one instance both bones were broken at difierent 
times. In one case the excision was done after wiring had been done twice and 
had resulted in a stiff knee. In one case it was done after the patella had been 
fractured in manipulating a stiff knee after a comminuted fracture of the lower third 
of the femur. Two facts stand out very clearly as the result of all these cases. 
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Fig. 50S.— Showing technique of the operation. A, The fractured portions of the patella arc 
shelled out of the tendon of the patella and the fibrous expansions of the quadriceps muscle. B, The 
transverse’ gap is then closed with intenupted sfitdbes of sillt. Great care is tahen to sew the lateral 
expansions. C, As an alternative to the silk sutures, strips of fasda lata may be used. 
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First, the rapid and smooth recovery, which usually only takes two or three weeks. 
Second, the very complete recovery of function, so that labouring men can return 
to full work — e.g., ladder chmbing — ^within a month or six weeks of the operation. 

Operation. — ^After the accident the limb is firmly bandaged over wool to 
control swelling. After forty-eight hours the patella is removed through a vertical 
incision, being easily shelled out of its aponeurotic covering {Fig. 508, A). The 
quadriceps tendon is then carefully sewn together either by a fascial strip Fig. 508, C), 
or by interrupted silk sutures {Fig. 508, B). A firm domette bandage is apphed 
over an ample layer of cotton-wool. This is the only sphnt. After two days the 
patient is allowed up. After ten days the wool and bandage are taken off and the 
stitches removed. The patient is able to return to work in mo to six weeks from 
the date of operation, according to the nature of his occupation. 

Some typical cases are illustrated in Figs. 509-518. 



B C 

Fig. 509. — Man of 22. Fracture of right patella (A). After excision of fragments he was able to 
return to work in sixteen days (B). Three years later he broke the left patella. Fragments exdsed, 
returned to work in three weeks (C). 
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Fig. 510. — Three >ears previoiislj, this patient, a male aged 51, v^-as operated upon for a stellate 
fracture of the left paceUa with considerable sepaxauon of the f r agm ents. T*he fracture was compound. 
The bone was removed and the gap sutured with fascia obtained from the thigh. The left quadnceps 
resists a pull of 9 Ib. more than the nght, and the paoent, when working, notices no difi'erence m the two 
limbs. 





{ 


C 


Fig. 511. — ^lan of 34. Transverse fracture of nght patella. Fragments rerroved, gap repaired by 
silk sutures. He walked two days later, and m three weeks returned to work. Two years later he was 
unable to distinguish any difference between one leg and the other. A, Bo<l> weight supported on the 
semi-flexed knee ; B, Full flexion of knee , C, Radiograph of faiee. 
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Fig. 512. — Man of 23. Transverse fracture of left patella. Excision and suture. 
Returned to work in one month. Photographs show functional result. 



ABC 

Fig. 513. — Window-cleaner aged 26. Transverse fracture of right patella (A). B and C show functional 
result one year later. He can do ladder work all day and one leg is as good as the other. 


Fig. 515. — Man aged 22. He had had a comminuted fmcnire of the lower end of the right femur 
and this had been plated. The plate had been removed, and for some time he wore a calliper. The knee 
vras stiff. ?vlampulation under an anaesthetic caused fracture of the patella. The patellar fragments 
were excised. Eight weeks later he returned to work. After three j*ears he had perfect function. 



Figs. 517, 518. — Left Patient: Man of 32. Transverse fracture of left patella. Excision and 
suture. Discharged after eleven days. Two years later he could not distinguish any difference betw'een 
the two legs. Right Patient : Man of 45, Transverse fracture of nght patella. Exasion and suture. 
One year later function was perfect. 
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CONCLUSIONS 

The patella is an integral part of the skeleton phylogenically inherited, and 
function plays no part either in its formation or its growth. In man it subserves 
no important function. It is a morphological remnant which is tending to undergo 
reduction and to disappear. It has become modified to take parr in movements 
of the knee-joint, but its presence is incidental and is a deterrent rather than an 
aid to these movements. Experimental and other evidence has been advanced 
to show that in its absence the efficiency of the knee-joint is, if anything, increased, 
both as regards the rapidity of movement and power. 
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A NOTE ON THE EXTENSION APPARATUS 
OF THE KNEE-JOINT 

By ERNEST W. HEY GROVES, Bristol 

When I first read Mr. Brooke’s paper my reaction was one of finnk incredulity. 
I asked if he would show me some of his cases, and he very promptly acceded to my 
request. In December he showed me eight of them, two women and six men, 
and I foimd that his claim of having restored these people to full functional activity 
by excision of the patella was fully justified. It was impossible in any case to detect 
any difference between the functional use of the injured and the uninjured leg. If 
the knee were covered by a bandage one could not guess which had been the 
damaged limb. I went away convinced, but still mystified as to how the mechanism 
of the extension of the knee could be so perfectly carried out in the absence of the 
patella. 

I sought the help of Professor Whitnall, in the Anatomical Department of 
Bristol University. He kindly made two preparations for me which ftilly explain 
the matter. In one (Fig. 519) a longitudinal section of the knee-joint shows that 
the quadriceps tendon merely passes over the patella to become continuous with 
the patellar ligament below. The upper and lower margins of the patella are 
covered with fat and give no attachment to any ligamentous fibres. The second 
preparation (Fig. 520) shows a front riew of the knee-joint after the patella has been 
excised. Pulling on the quadriceps tendon still produces extension of the knee. 
It is evident that quite apart from those fibres of the quadriceps tendon which pass 
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over the patella to the ligament below, there are ample fibres of the tendon present 
at each side of the patella to carry on continuity. Those on the medial side go partly 
to the patellar ligament and pardy to the medial tuberosity of the tibia. Those on 
the lateral side go partly to the patellar tendon and partly to join the ihotibial band. 



Fig. 519. — Longitudinal section of knee-joint, showing 
quadriceps tendon passing over patella. 



Fig. 520, — Anterior view of quadriceps tendon after 
removal of patella. 


inserted into the lateral tuberosity. In every transverse fracture of the patella 
these lateral expansions of the quadriceps tendon are torn, and it is the suture of 
these lateral expansions which is the most important part of the operation of repair. 
It is clear that when the fragments of the fractured patella are removed, a much 
more close and firm repair can be made of the torn tendon. 
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SOME REFLECTIONS ON GASTROSTOMY 

By E. S. J. king 

SURGEON* TO OUT-PATIENTS, ROYAL MELBOURN'E HOSPITAL; 

STE\VART SCHOLAR IN SURGERY, UNIVERSm' OF MELBOURNE 


In the great majority of cases gastrostomy is performed merely as a palliative 
procedure, e.g., to maintain the nutrition of a patient with inoperable carcinoma 
of the oesophagus. Possibly for this reason the accounts of the operation given 
in text-books are inadequate and sometimes misleading. Even in the accounts 
where technical descriptions are complete, there is no statement of the principles 
involved. Indeed, usually a few methods only, and often the less important ones, 
are discussed. 

A more serious omission is that of the contra-indications to the operation. 
In the literature the statement appears that certain forms of gastrostomy will never 
give post-operative trouble, e.g., leakage. Such statements indicate a lack of 
appreciation of even the small amount of available information concerning the 
physiology of the stomach, and disregard the many unsolved problems. 

In this paper it is proposed to discuss the question from the point of view of 
difficulties that have arisen in the writer’s experience of 50 cases. Gastrostomy 
becomes a verj' important procedure when one attempts by radical means the 
treatment of carcinoma of the oesophagus, and indeed is important in the treatment 
of any oesophageal condition where obstruction is present. 

HISTORICAL 

The obsert^ations of Beaumont* (1825-1831, published 1833) on the stomach 
of a Canadian trapper, Alexis St. Martin, in whom a gastric fistula followed a gun- 
shot wotmd, make this the most famous ‘ gastrostomy ’ in medical historj*. 

A few years later (1837-1846) three surgeons — Egebert^® of Christiania, Watson^® 
of New York, and Sedillot*^ of Strasbourg — independently advocated gastrostomy 
as a means of feeding patients who had an impermeable stricture of the oesophagus. 
These suggestions apparently were inspired both by the records of Beaumont* and 
by European reports of a similar though less complete nature. Attempts to pro- 
duce a fistula were first made by Sedillot*^, Fenger^, and Maury*®, and these were 
followed by a number of others, but the}’ all ended fatally. 

The first successful gastrostomy was performed by Sydney Jones, at St. 
Thomas’s Hospital, in 1875.** Vemeuil,*® of Paris, had a successful case the next 
year. Following this many cases were operated on, with a mortality ranging from 
80 to 20 per cent. When one considers the dangers and diffi culties which are 
present even to-day, it is not astonishing that this apparendy simple procedure 
should have been attended with such a mortaht}' and that its progress should have 
been slow. 

At the end of the last and the beginning of the present century many technical 
methods were proposed; indeed, almost ever}’ conceivable means of connecting 
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the gastric cavity with the exterior has been suggested. Probably the most striking 
commentary on the lack of appreciation of the fundamental principles underlying 
the operation is the fact that so many surgeons, being dissatisfied with the results 
obtained by the methods in use, have advocated different procedures. 

TYPES OF GASTROSTOMY 

The first gastrostomies were in the form of a simple cone of stomach brought 
up to the skin {Fig. 521). This method was then modified so that some pressure 
would be exerted on part of the tube to prevent leakage. Girard^^ and von Hacker^^ 
brought the cone through the rectus abdominis in the hope that the muscle would 
act as a sphincter. Hartmann,^^ Frank,^^ Sabameyeff,^^ and, later, d’Agostino® 
brought the gastric cone in an oblique fashion through the muscles and subcutaneous 
tissue to the skin, the pressure of the tissues being supposed to cause compression 



Fig. 521. — Drawing of a sagittal section of the 
abdomen showng a gastrostomy of the simple cone type. 
Various forms of gastrostomy — those using the rectus 
abdomims as a sphincter, those using an oblique path 
(Frank), and that with the formation of a valve (Senn) 
— all finally conform to this type. 



through the abdominal wall. All the types of gastros- 
tomy in which there is such a fistula, irrespective of the 
manipulations of the gastric wall — i.e., simple fistula, 
Stamm-Kader type, or Witzel-Marv.edel form — finally 
adopt this conformation. 


of the cone and so prevent leakage. These methods have no real advantage over 
the simple operation, since, as pointed out by Depage amongst others, the obliquity 
of the cone soon disappears, the track finally coming to conform in appearance with 
the simple cone. Hahn^® brought the cone between two of the lower ribs. This 
method has the grave disadvantage that a large amount of the stomach is sacrificed. 

A spate of methods now appeared, but for convenience they will be considered 
apart from their chronological order. A modification of the foregoing is the forma- 
tion of a ‘ valve ’ in the gastric opening. As in the preceding type, surgeons imagined 
that tissues would remain where they had been placed at operation, and no allowance 
for alterations in consistency, e.g., following inflammation, was made. Senn®® 
suggested a method by which a fold of mucosa or gastric wall could be fashioned 
at the outlet of the cone. It was thought that such a fold would act like a venous 
valve. However, the tissues become thickened and fail to act in the desired manner. 
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Post-mortem examinations, for what they are worth in this respect, show that the 
folds are actually present, but are quite incompetent. UUmarm^® and Souhgoux^^ 
rotated the cone in order to produce a spiral valve effect. 

In all the above tjqjes the end-result is similar, and although in ideal conditions 
a good result may be obtained, leakage in the absence of such conditions is always 
liable to occur, because of the direct continuity of the gastric cavity with the exterior. 

Another principle suggested is the connection of the stomach with the exterior 
by a fistulous track through the abdominal wall (Fig. 522), The fistula is kept 
patent by a tube or some similar apparatus. Such a method, which was one of 
the first used, has been advocated even recently.® 

The idea of producing a valve in the stomach in addition to the fistulous track 
in the abdominal wall has been utilized by Stamm,®® Fontan,^® and Kader.®® It 



Fig 523 — Drawing of a sagittal section of the Fig 52^^ — Drawing to show a gastrostomy formed 

abdominal cavitv showing the relationships of the struc- b> a jejunal loop (Tavel tvpe). 
tures in a gastrostom> formed b> a jejunal loop. 

may be noted in passing that the Stamm gastrostomy is usually attributed to Senn. 
Kader’s gastrostomy is similar to Stamm’s and quite unlike Senn’s, so that the term 
Kader-Senn gastrostomy, used so frequently, is incorrect. The failure of the valve 
action mentioned above in the Seim gastrostomy also applies to the Rader and 
Stamm forms, etc. Their success is due largely to the tube fitting tightly into the 
fistula. It is of interest that in the description of some of these operations, although 
the result is said to depend on a valve action, attention is given specially to the 
suturing of the wound round the rubber tube. 

Another principle, an intramural oblique canal in the stomach wall, was adopted 
by WitzeF^ and MarwedeP® amongst others. Witzel made the canal outside the 
muscle, and Marwedel constructed a canal between the muscle and gastric mucosa. 
Modifications to produce an epithelium-lined canal were also introduced.® In 
these cases also, partly as the result of the presence of a rubber tube, the canal 
gradually becomes straightened out so that the end-result differs litde from that 
obtained by the other methods. 
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AH these operations, therefore, notwithstanding the technical differences in 
their execution, result in a track which is, at least in part, lined by granulation tissue. 


Such a track readily and rapidly contracts 



Fig. 525, — Drawing showing the general relation- 
ships of stomach, gastrostomy stoma, and wound in 
cases in which a Janeway operation is performed. The 
incision need not be in the midline, but investigation of 
the abdominal cavity is easier through this opening. 
(After Qmck and Marttn.) 


and heals, so that if the tube is left out 



Fig. 526 — Drawing showing relationships in a 
Janeway gastrostomy when the left hypochondriura is 
conser\’ed for later procedures. The gastric tube is 
brought out through the wound instead of through a 
separate stab incision as in Fig. 525, 
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Fig. 527, — Photograph of a Janeway gastrostomy in which the gastric tube was brought 
through the wound, Cf, Fig. 526. 

for only a few hours it may be impossible to re-introduce it. Some kind of apparatus 
must be worn continually ; that such should be made of one of the rarer metals 
will be no comfort or compensation to the patient. Another disadvantage, only 
appreciated when further procedures — ^in the form of an oesophagoplasty for 
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example — are undertaken, is that the chronic inflammation which occurs in the 
wall of the fistula causes fibrosis in the surrounding tissue and thus abnormal lines 
of tension in the region. These changes increase the difficulties of operations in 
the area, especially if there be a narrow costal margin. The writer has had on more 
than one occasion to rue the performance of a gastrostomy of this kind. 

It was not until the early years of the present century that the principles under- 
lying an ideal gastrostomy were thoroughly appreciated. The essential features 
are that a narrow track should connect the stomach with skin without encroaching 
unduly on the stomach or reducing its capacity, and that such track must be lined 
by epithelium of the intestinal type. This may be achieved in two main ways : 
(i) Some viscus may be interposed between the stomach and skin ; and (2) A tube 
may be formed from the stomach wall. 



Fig. 528 — Drawing to show the relationships of FiG. 529 — Photograph showing the restil: obtained 

stomach, flap, and incision in the Bcck-Jianu gastros- with the greater oirvature flap nBedc-Jianti gastrec- 
tomy. The flap is taken from the greater curvature and iom>). Ct. Fig. 528. 
the pjlonc end of it makes the eztemal openmg (stoma). 

Depending on the amount of greater curvature used, the 
stoma may be placed just below or above the nipple 
line The advantages in cases m which ccsophagoplasty 
IS to be performed need no comment. 

A piece of jejunum as the intermediary between skin and stomach (Fzgr. 523, 
524) was suggested by Tavel.®” Both jejxmum and colon have been used as parr 
of an antethoracic cesophagoplast}', but though these produce ideal gastrostomies, 
the procedure is greater in magnitude than is justified in most cases, especially in 
wasted or dehydrated patients. 

The use of a tube of stomach wall is probably the best procedure for a gastro- 
stomy. Several modifications have been advocated, a flap being taken in various 
ways. The Hirsch type,*® in which a longitudinal flap is taken from the anterior 
surface of the stomach, does not seem theoreticall}- to be a good one, since the vessels 
run transversely. Ha\'ing seen part of the flap slough in one case, the writer has 
since avoided this method, so that no critical assessment can be offered. 

Both the methods in which transverse flaps are used — the Depage,' with the 
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base of the flap on the lesser curvature ; and the Janeway/® with the base on the 
greater curvature — are excellent, and indeed the author now uses the second as 
a routine unless other methods are definitely indicated {Figs. 525-527). It is 
unnecessary to describe them here, as good accounts of the technical details are 
given in the literature.^^’ 

Another method in which the greater curvature is used — the Beck-Jianu 
gastrostomy^’ — is excellent where a long gastrostomy tube is required {Figs. 528, 
529). There are, however, difiiculties and possible complications not suggested 
in the literature.^® That even these forms may leak in certain cases is shown by 
the fact that modifications of them, e.g., the contriving of valves, etc., are proposed. 

Summary. — The various forms of gastrostomy which have been suggested are : — 

1. A simple cone of stomach wall. 

2. A cone with {a) a sphincter of rectus abdominis, {b) an oblique track. 

3. A cone with a valve. 

These all result in a simple cone. 

4. A simple fistula through the abdominal wall, with some mechanical device. 

5. An abdominal fistula with (a) a valve, {b) a gastric intramural canal. 

These all result in a simple fistula lined by granulation tissue. 

6. Some hollow viscus connecting stomach to skin. 

7. A gastric flap forming a connecting mbe. 

The ideal gastrostomy is one which does not leak and which does not require 
the continual wearing of apparatus. As will be shown, leakage may not be prevent- 
able in aU cases, but the last two forms will leak much less frequently than the 
others. The practicability of discarding a rubber tube, except for actual feeding, 
depends as do other possible desiderata on the lining of the fistula being epithelium, 
and preferably intestinal, i.e., alimentary-canal, epithelium. Skin often sxdfers 
considerably from the action of gastric juice, but the writer has noticed that it 
gradually becomes accommodated to its environment and appears to be healthy. 

About forty different kinds of gastrostomies have been described, so that 
only a very small proportion of them have been mentioned here. They all fall, 
however, into one or other of the groups given above. 

Author’s Cases. — The writer’s experience of the operations on which the 
various observations are based is as follows : — 

Simple cone . . 

Cone through rectus . . 

Frank gastrostomy 
Souligoux gastrostomy 
Senn gastrostomy 
Witzel gastrostomy 
Marwedel gastrostomy 
Stamm gastrostomy 
Tavel gastrostomy (jejunum) 

Janeway gastrostomy . . 

Hirsch gastrostomy 
Depage gastrostomy 
Beck-Jianu gastrostomy 

Total . . 50 

There were four deaths attributable to and occurring within three weeks of 
the operation. The causes were pneumonia, local peritonitis (Janeway gastrostomy). 
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acute dilatation of the stomach, and acute oedema of the lungs (Beck-Jianu gastro- 
stomy). The last two were avoidable {see later). The age of the patients ranged 
from 19 to 87 years. 

CONSIDERATIONS OF THE PHYSIOLOGY OF THE 
STOMACH IN RELATIONSHIP TO GASTROSTOMY 

In many, if not most, surgical operations one is very inclined to submerge aU 
question of the function of an organ in the morphological achievement. Just as 
in other situations — e.g., the intestines, the bih'ary tract, the lungs, etc. — the attention 
of surgeons to the study of physiology is compelled here also. Although many 
observations on the stomach have been made, the lack of understanding of gastric 
phenomena is soon appreciated by anj-^ surgeon who has had to cope, or attempt 
to cope, with the cases of uncontrollable leakage which arise in any series of 
gastrostomies. 

Both local conditions — motility, secretion, and sensation — and general con- 
ditions, especially the relationship of gastric activity and hematopoiesis, require 
and repay study. 

Gastric Motilitj'. — Ordinarily food is passed from the cardia to the pyloric 
antrum by the ‘ tonic ’ contraction of the muscular coats of the stomach. The 
only obvious contractions are ‘ ripples ’ which may be discerned in the wall. This 
tone of gastric muscle allows accommodation of the organ to even relatively sudden 
augmentation of the contents, and thus usually intragastric tension is not high. 
When there is a spasm of part of the stomach the pressure rises, and this phenomenon 
will be discussed later. That intragastric tension, even during digestion and the 
passage of food into the duodenum, is not high is shown by the fact that no matter 
what form of gastrostomy is employed, in a proportion of cases no leak will occur. 
Indeed, the success of a gastrostomy, in a general way, is due not to niceties of 
intricate technique but to this fact. On the other hand, with those abnormal cases 
which will be discussed, whatever the form of gastrostomy, leakage is inevitable 
in our present state of knowledge. 

It goes without saying that any present form of feeding by gastrostomy is not 
as advantageous as the normal method, since the food is not delivered directlj' into 
the cardiac region. However, this does not seem to matter as much as one would 
expect ; the stomach is able to accommodate in an astonishing manner. I have 
not been able to detect any superiority of a gastric opening placed as high as possible 
in the stomach over those in which (to allow room for a subsequent oesophagoplasty) 
the gastrostomy was placed near the pyloric antrum. 

The Gastric PAXHtVAY. — ^That material passes along the lesser curvature 
of the stomach by way of a ‘ Magettstrasse ’ was emphasized by Aschoff.^ This 
‘ pathway ’ is weU marked in some animals, though there have been differences of 
opinion as to its importance in human beings. Two personal observations are most 
readily explicable on the hj-pothesis of such a pathway (or some modification of it). 

Case I. — female aged 67 years, suffering from carcinoma of the oesophagus, had had 
a Janeway gastrostomy performed. About a week after the operation the food passed into 
the tube began to leak back. Two days later the whole of the food was returning. She had 
had complete oesophageal obstruction, but it was thought that with the rest to the oesophagus 
it might be possible for her now to stvallow. A feed of 12 oz. was given through the gastros- 
tomy and almost immediately leaked back. She was then given 12 oz. of similar (liquid) 
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food by mouth, which she was able to swallow, and it did not escape either then or later. 
After two days she was able to take food again through the gastrostomy tube. 

Case 2 . — male aged 54 years, with a carcinoma of the oesophagus, had had a Stamm 
gastrostomy performed. At times he complained of fullness after meals. On two separate 
occasions, having been given 12 oz. of a distinctive food (liquid), he felt uncomfortable and 
vomited. The vomitus, several ounces in amount, was quite unlike the food given through 
the gastrostomy. Incidentally, the cesophageal stricture was not a complete one and there was 
no evidence whatever of accumulation of material above the growth. 

These cases suggest that food passed through the gastrostomy tube ran into 
a loculated area of stomach. Of course the limits of this area might have been 
determined by a transverse rather than a longitudinal contraction of the stomach 
wall (as postulated to account for the gastric pathway), but Case i is difficult to 
explain on such a hypothesis. In addition X-ray examinations showed that the 
gastrostomy tube passed upwards towards the cardia and a barium meal passed 
apparently uninterruptedly along the length of the stomach. 

Since the majority of gastrostomies are made on or near the greater curvature, 
the integrity of the gastric pathway may help to account for the absence of leakage 
during ordinary digestion. In the cases examined by the writer, a barium meal 
passed first up to the cardiac end of the stomach, though it has not been possible as 
yet to determine the subsequent course of the meal in relationship to the curvatures. 

There are two mechanical factors which may play a part in determining the 
continence of a stoma. The first is the pliability of the gastric wall and the possi- 
bility of a neighbouring area becommg opposed to the opening. The other is the 
extraordinary elasticity of the mucous membrane, so that folds of mucosa arising 
at a distance from the stoma may act as valves. Since, however, as will be shown, 
if other factors are not favourable leakage will occur, these factors cannot be of 
any great import. In any case they are dependent on the degree of distension 
of the stomach. 

In certain cases, as mentioned, gross leakage does occm. There is no doubt 
that the primary cause of leakage is always an increase in intragastric tension. 
During the act of vomiting there may be no escape of material through the gastros- 
tomy if the oesophagus be patent. If, however, there is a complete obstruction, 
e.g., from cicatricial or carcinomatous stricture or after cesophagectomy, vomiting 
is associated with propulsion of material out of the opening. In other cases where 
there is a spasm of the pylorus and pyloric antrum and even of the main part of 
the stomach, pressure on the opening, or, where there is a gastric tube as in the 
Beck-Jianu type, pressure on this tube, will fail or be but temporarily successful in 
preventing escape of gastric contents. When no food is present even gastric juice 
will escape. 

The nature of the food placed in the stomach plays a role the actual import 
of which at present cannot be adequately gauged. A number of patients have 
stated that they have felt better immediately after their first meal of solid food (given 
by a grease-gun). They felt more comfortable in the epigastrium, they felt “more 
satisfied ”, and within a day or two were able to do more physical exercise. One 
patient who had been in the habit of feeding himself with liquid food for two years, 
asked when leaving hospital, after having had solid food for a week, if he could take 
a grease-gun with him, because he felt so much better. It is not necessary here 
to discuss the mechanisms (stimulation of peristalsis, stimulation of secretion, etc.) 
by which this effect is produced. 
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Another important factor in the mechanics of intestinal activity is the presence 
of gas in the bowel. One is at first astonished to see the amoimt of air, mixed 
with saliva, which escapes from an CESophageal opening (e.g., after (Esophagec- 
tomy). Although no proof can be offered at the moment, I feel convinced that 
one of the reasons why patients receiving solid food feel much less discomfort than 
those having liquid food is that air contained in the interstices of minced food 
imparts an elasticity which is absent from liquid. Incidentally, patients having 
Hquid food feel better when mildly effervescing mixtures are given after their meal. 

Lasdy, the association of secretor}’’ activity with the motilit}* of the stomach 
must always be considered : — 

A female, aged 44 years, had had a gastrostomy performed for djsphagia from carcinoma 
of the oesophagus. Ten days later she was still only able to take less rhan 6 oz. of her food 
at each meal. The full amount (12 oz.) cxintained 2500 calories per day. Various methods 
of treatment were tried without success, but when she was given hydrochloric acid with her 
food (she was found to have achlorhydria) she was able immech'ately to take the full amount 
— 12 oz. — without discomfort or pain. 

A man aged 54 years, who had had an oesophagecaomy performed for carcinoma, 
developed a leak from his gastrostomy. His stomacir was found to be extraordinarily sensitive 
to chemical stimuli. Immediately after the passage of a small amount (1-2 oz.) of sodium 
bicarbonate solution into the stomach, two or three ounces of bile-stained fluid could be 
withdrawn. If hydrochloric acid was run in, no bile could be aspirated. Incidentally, leakage 
from the gastrostomy was most marked when too much add was given with the food. This 
also occnirred when no add was given, and for some weeks he presented a difficult mathe- 
matical problem at meal times. 

Secretory Activity. — Disturbances of secretory activitj' of the stomach are 
inevitable in most cases. Not only is there some lesion of the oesophagus, e.g., 
an ulcerative contiition which predisposes to infection of the gastric mucosa, but 
the actual dimin ution in the intake of food or the swallowing of food in an tmusual 
state (as when obstruction becomes marked) must have its effect on the stomach. 
In addition, the presence of a foreign body — the rubber tube, even if not continually 
worn — produces some degree of gastritis. Some inflammation, observed either 
macro- or microscopically, has been present in all cases so examined. 

Which factors are principally responsible it is not possible to say, but all 
cases specially investigated showed a marked diminution of gastric acidity, and in 
most of them there was an achlorhydria. 

How this may affect motility has been mentioned already. 

Sensation in the Stomach. — It is not proposed to debate the vexed question 
of gastric sensation. As far as can be determined, sensations observed by patients 
with gastrostomy are stricxly comparable with those occmrring in normal indiriduals, 
though when present they are usually felt in a heightened degree. This 
last is probably because the stimulus is greater than in a normal person since 
food passes into the organ more rapidly. It is of course important that material 
placed in the stomach should be administered slowh’. It is possibly noteworthy 
that sensations of discomfort and epigastric pain, especially on overfilling the 
stomach, in two patients who had had both vagi cut during cesophagectom}', were 
the same as experienced previously. 

Relationship of Stomach to the Lower Alimentary Canal. — ^The most 
obrious disturbance, in this respect, is ‘ gastric ’ diarrhcEa, which is not uncommon 
in these patients. Administration of acid not only cures these cases but also 
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improves many that have mild lower abdominal colic, etc., without actual diarrhoea. 
Although the problem has not been investigated at all thoroughly, it has been found 
that when a gastrostomy is functioning well intestinal disturbances are at a minimum, 
and that these are most marked when some point in the management of the gastric 
fistula has been overlooked. 

Relationship of Gastric Activity to that of Other Organs. — As has been 
shown in recent years, the most important general relationship is that of stomach 
with bone-marrow function. Its importance is reflected in the ansemia which is 
present in the majority of the patients who require gastrostomy. Associated with 
this is a low blood-pressure. Although the matter is not susceptible, at present, 
of scientific proof, I feel satisfied that anaemic patients subjected to gastrostomy 
(e.g., those with oesophageal carcinoma and associated achlorhydria) recover from 
anemia more quickly when given stomach extracts (intrinsic factor) in addition 
to other treatment. 

The anaemia and its treatment is especially significant when some major 
procedure, e.g., cesophagectomy, is contemplated. The oxygen and carbon dioxide 
carrying capacity of the blood is of paramount importance during an operation 
where vital capacity is reduced, and other factors, such as severe shock, weigh greatly 
against a patient who has but little reserve. The question of low blood-pressure 
is bound up in some measure also with the problem of the blood-proteins, and thus 
with diet. 


INDICATIONS FOR GASTROSTOMY 

The indications for gastrostomy fall into two main groups : (i) Where such 
a procedure is an integral part of the treatment, e.g., prior to cesophagectomy or to 
enable retrograde bouginage of an oesophageal stricture, etc. ; (2) As a palliative 
measure. It is unnecessary to discuss the first group. In the second, if complete 
oesophageal obstruction be present, the urgency of the problem overshadows other 
considerations. In less severe dysphagia, especially if due to carcinoma, it is often 
said that the patient’s last few months are made more miserable by a gastrostomy. 
Reasons for this are leakage, necessity for wearing a tube, and the abnormal method 
of feeding. 

The gastrostomy does not usually leak if it is managed correctly — i.e., if food 
is given slowly, if the proper kind is given, and if the degree of acidity is controlled, 
etc. The necessity for wearing a tube depends on the type of gastrostomy. The 
method of feeding is not really objectionable if the patient feels hungry and is inter- 
ested in his meals ; and this is so especially when solid food is given. Another 
point, often overlooked, is the fate of the gastrostomy opening when (as frequently 
happens) the patient recovers his ability to swallow. In these circumstances the 
patient may remove his tube and swallow his food until dysphagia again supervenes. 
By this time the gastrostomy has closed, and, as happened in one case in this series, 
it is necessary to make another. 

The real objection to the operation is therefore bound up in the form of 
gastrostomy adopted. With a gastric-flap gastrostomy there is no need for the 
presence of a tube all the time ; and even if this be left out for some weeks or 
months and the opening contracts, it is a very simple matter to dilate this suffi- 
ciently to allow the easy introduction of the tube once more. 
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The great improvement in the physical and mental condition of the patient 
after adequate gastrostomy feeding is sufficient )Ustification and compensation for 
the operation. The indication for gastrostomy, therefore, with a few exceptions to 
be discussed, is intractable dysphagia of whatever degree, if due to organic disease 
of the oesophagus. It is not necessary to emunerate these conditions or to give 
a list of other diseases which may affect the oesophagus secondarily. 

CONTRA-INDICATIONS TO GASTROSTOMY 

This is a difficult problem, and it is doubtful if it is practicable at present to 
give an adequate account of the cases in which gastrostomy should not be performed. 

It is extremely mortifying, and indeed heartbrealdng, to attempt to deal with 
the fortunately few cases in which, despite a satisfactorj' gastrostomy and treatment. 



Fig 530 — Phoronucrograph of a seaion of a carcinoma of the lender part of the oKophagtis w h*ch had 
invaded the vagi and splanchnic nerves In this case there was such a condition of the stomach that, 
despite all treatment, uncontrollable leakage occurred (The ga^trostomv was of the Beck-Jianu type ) 

O, (Esophageal wall, the tumour invading the muscle coat, P, A subpleural plaque of cararomaious 
tissue , L, Lung adherent to the growth , N, A large nerve (vag^) surrounded b> growth — there is well- 
marked permcural fibrosis (HamatoxjLm and van Gieson stant ) (/ 28) 

gross leakage occurs. It is quite impossible to control the flow of food and gastric 
juice from the opening. Such cases have been referred to by other wnters.-’ Such 
a complication, which constitutes the major contra-indication to the operation, 
occurs most frequently with extensive carcinomata of the lower end of the oeso- 
phagus and of the cardia of the stomach. It is suggested that irritation of ner\’es 
by the tumour results in spasm of some part of the stomach. Certainly post- 
mortem examinations in such cases have revealed a gross involvement of the vagus 
and splanchnic nerves (Fig. 530). I hesitate to perform a gastrostomy in a patient 
with a carcinoma low m the oesophagus if some symptom, usually pain, is present 
indicating involvement of surroimding tissues by growth. 
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Barber^ has observed a spasm of the pyloric antrum at operation in such cases. 
If the condition be recognized and dysphagia is marked, then jejunostomy should 
be performed in preference to gastrostomy. This condition, especially as a contra- 
indication to gastrostomy, is not sufficiently recognized. 

Another contra-indication is an advanced state of malnutrition in a weak 
patient, especially if there are pulmonary or circulatory complications. It is 
astonishing how an apparently moribund individual may be restored after gastros- 
tomy to a relatively normal condition ; but this applies mainly to examples of acute 
complete obstruction. On two occasions, having arranged for patients to be 
admitted to hospital, a delay of three or four days occurred. As the result of 
dehydration, complete obstruction having supervened, the patients when they 
arrived were scarcely recognizable as the same people. Following gastrostomy 
they recovered rapidly. In the more chronic forms, which have been neglected, 
the prognosis is more grave. Infection of the wound or the peritoneum is liable 
to develop, and in any case cardiac failure or pneumonia is not far distant and may 
be precipitated by the operation. The records of almost any hospital will reveal 
post-operative fatahties in this type of case. If the general condition cannot be 
improved by the parenteral administration of fluid and salt in sufficient amount, 
then gastrostomy is inadvisable. 

DIET IN GASTROSTOMY 

A few moments’ contemplation compels the recognition of the formidable 
responsibility placed upon the surgeon in these cases ; namely, the taking over 
of one of nature’s most complex phenomena — ^the choice and the determination of 
the quantity of food and drink. This everyday marvel is passed over by most 
of us probably because it is so commonplace. The salting of food ‘ to taste ’, 
the migration of animals to salt country, hunger for a special kind of food, e.g., 
fat, if it has been absent from a diet, and the cannibalistic habits of fish in inland 
salt seas or lakes (not for the flesh, but for water with a relatively low salt content) 
are some of the many examples which coiJd be quoted of this kind of ‘ automatic ’ 
eclecticism. In the case of gastrostomy feeding, what the patient ordinarily is able 
to do unconsciously must be painstakingly controlled by the surgeon. 

Liquid Diets. — The first question is that of the amount of food. This must 
be calculated carefully on the basal metabolic requirements of the individual, with 
any additional amount that may be necessary in order to ensure that the patient 
will regain his weight. The writer’s practice is to calculate that amount on the 
patient’s original, rather than his present, weight. That the amount should be 
calculated accurately is a point that requires emphasis. Any feeding that is 
performed by guess or rough estimate will be found almost invariably on investiga- 
tion to fall short of the necessary quantity, sometimes astonishingly so. On one 
occasion, having been asked to give an opinion on a case of carcinoma of the 
oesophagus, I found on calculation that the amount of food being given corresponded 
to 500 calories ; actually he should have been having 2000. Fortunately such 
incredible discrepancies are not common ; but investigation will show some 
discrepancy in all uncontrolled diets. 

The proportion of protein, carbohydrate, and fat should be considered in the 
preparation of meals. The difficulty with high caloric fluid diets is one of providing 
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sufficient protein. In addition to the lack of total amount some of the amino-acid 
groups are present only in small amounts in the material available in fluid food, 
and if such only are given, adjuvants are necessary to make good the deficiency. 
A great deal of time and effort has been expended in attempts to find the most 
satisfactor)" means of supplying these, but as a simpler method (the use of solid 
food) has been used and foimd sufficient, no discussion of them is necessary. 

Vitamins are not likely to be overlooked in these times, but the writer has seen 
one case of incipient scmrvy, and has had two cases of secondarj^ pellagra in his own 
practice. That cases of oesophageal and gastric disease, especially carcinoma, are 
prone to develop pellagra has been recorded in the literature.®^ 

The amount of salts, sodium chloride especially, must always be given atten- 
tion. Iron is necessary when ansemia is present, and if this be administered in 
a pme form, copper, manganese, etc., require consideration. 

Actually when fluid feeds are given there are so many factors requiring 
attention, and the necessity for and absence of many of them are so difficult of 
diagnosis or estimation (especially in the early stages), that a few patients would 
keep occupied a special dietetic department, a biochemist and several nurses, to 
say nothing of the harassed surgeon, for most of the day. And yet all these things 
and probably others are of great importance, and their omission (and even the 
absence of any one) conduces to the typical ‘ poor condition ’ of the gastrostomy 
patient. 

Solid Diets. — ^An immense difference is made, however, if solid food is 
supplied. The giving of such food by means of a grease-gun has been suggested 
by a number of writers.®”’ But it has been advocated as merely an alternative 
to liquid feeds because of the convenience to a patient out of hospital or for 
economic reasons. Certainly it is easier to prepare, is much cheaper, is easily 
given, and the articles required are those in everyday use in an ordinary household. 
These reasons, however, important though they are in themselves, are not the 
material and commanding grounds for its adoption. 

The solid feeds, which of course must also be calculated carefully, contain 
a larger amount and a greater variety of protein ; vitamins are present in the fresh 
food, and so have not to be added speciaDy; adequate amounts of salts, e.g., 
those of iron and magnesium, are contained in the food. The importance of 
the physical and chemical state of substances, especially proteins, in the fresh 
and solid state in relationship to digestion, absorption, and metaboUsm is not 
understood ; that there are differences between solid and liquid foods is tacitly 
admitted by any himgr}’ person who chooses a beefsteak rather than an egg-flip. 

Patients (from the psychical point of view) feel better immediately, and from 
the beginning of their receiving solid food take a greater interest in their treatment. 
This has been an almost constant observation in the patients so treated. They 
become brighter and more hopeful in their outlook. This is of extreme importance 
when further operative procedures are intended. The improvement in the local 
condition is also striking. The patient feels more comfortable, is able to take a 
larger amount of food (as estimated in calories), and is much less liable to epigastric 
pain or discomfort. The ‘ comfortable ’ or satisfied feeling experienced seems to 
be distinct and differentiable from the absence of pain ; it is a positive sensation 
of well-being, and is the feature most often referred to by the patient — indeed it is 
frequently remarked upon, being one of the subjects of daily conversation. 
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There is also an improvement in the general physical condition. The most 
obvious and easily demonstrable features are the rise in blood-pressure (when this 
has been abnormally low) and the improvement in the blood-cell count and the 
htemoglobin content of the blood. The improvement is also refleaed in the 
patient’s ability to perform mild exercise, and, more important, to withstand opera- 
tive interference more easily and satisfactorily. The onset of signs of shock — 
falling blood-pressure and rising pulse-rate — is always later at operation in these 
patients than in those who have had fluid food only. 

Two statements of Beaumont are worthy of note here : “ Bulk, as well as 
nutriment, is necessary to the articles of diet ; ” and “ solid food, of a certain texture, 
is easier of digestion than fluid ”. 

Importance of Saliva. — That the introduction of saliva into the stomach 
in cases of complete (esophageal obstruction is important is a conclusion that has 
been reached by a number of observers.®’ It is mentioned here to emphasize its 
importance. Incidentally it demonstrates one point that is frequently overlooked. 
Lack of attention to any one matter nullifies all the other efforts that have been 
made to deal adequately with the problem. Failure to achieve a good result in 
such circumstances leads to the opinion that these factors are not important ; this 
of course is not so. All factors must be dealt with to obtain a good result. 

Incompatibilities of Diet. — ^Every now and again one encoimters a more 
or less severe upset in a padent who has had every care and in whom there is no 
obvious cause for the departure from normal. This consists of abdominal pain or 
discomfort, regurgitation of food from the stoma, diarrhcea, etc. 

The problem is a difficult one, and may be quite disturbing until some article 
of diet is found responsible, when its exclusion obviates the trouble. Some little 
time usually elapses before the culprit is recognized ; the diet and adjuvants should 
be checked carefully, the acid content of the stomach juice re-investigated, etc. 
It is always advisable to discover, if possible from the patient, whether he has ever 
reacted unusually to any particular kind of food. Care must be taken not to suggest 
any particular substance as the cause of the disturbance ; in one case the patient 
became ill whenever she knew that one particular form of egg-flip was given, but 
there was no trouble when this was disguised. True incompatibilities have been 
due, in different cases, to tomato, orange juice, white of egg, etc. 

If fluid feeds are given, the requisite number of calories are made up by 
disproportionately large amounts of fat and carbohydrate. In three cases, with 
cholelithiasis, the high fat feeding was followed quicUy by attacks of biliary colic, 
and in one case jaundice. 


THE OPERATION 

The actual operation and the associated immediate treatment, though intrinsic- 
ally important, is considered last because, besides the other features, it fades 
relatively into insignificance. 

Pre-operative Treatment.— This consists largely in administration of fluid 
rectally, in more dehydrated cases subpectorally, and in the worst cases even intra- 
venously. It is to be noted that greater care must be exercised in the more grossly 
dehydrated patients not to restore fluid too rapidly, otherwise oedema, especially 
oedema of the lungs, will supervene. 
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Anaesthesia. — Undoubtedly the best anesthesia is some form of local ad- 
ministration. The writer’s practice is, after giving paraldehyde rectaUy, to 
produce a block anesthesia of the lower thoracic nerves at the rib margins with 
a I- per cent solution of novocain (or some similar substance), and to follow by the 
introduction of a i per cent solution into the peritoneum rotmd the stomach. The 
upper part of the abdomen should always be investigated for complicating condi- 
tions, e.g., metastases, at the time of operation. The anaesthesia produced is 
adequate both for this and for the actual procedure on the stomach. 

Post-operative Treatment. — ^This consists of the administration of an 
adequate amount of fluid in the same way as that given before operation. Feeding 
may be commenced immediately after the return of the patient to the ward. Three 
ounces is given three-hourly for the first day, and this is increased by an ounce a 
day until the patient is taking full feeds. Other treatment, such as is routine for 
all operations, is also given. 

Complications. — Post-operative shock varies almost direcdy with the general 
condition of the patient. This may be overcome by using the form of gastrostomy 
which demands, wi thin the requirements for a good result, the smallest amount 
of manipulation, by gentleness of handling, and rapidity of operating. A Depage 
or Janeway gastrostomy may be completed in comfort in less than half an hour, 
and in the great majority of cases the patient has the same pulse-rate and blood- 
pressure at the completion as at the beg innin g of the operation. 

Pneumonia or some degree of pulmonary coUapse is not imcommon after 
gastrostomy, though occurring almost entirely in the more poorly nourished 
individuals. One death occurred in the writer’s series from this cause. Post- 
operative administration of carbogen should be routine treatment. 

Wound infection depends almost entirely on the general condition of the patient. 
It is desirable to use a small drain tube in the wound of those patients who are 
liable, as can usually be foretold, to develop such a complication. 

Peritonitis, like wound infection, depends on the condition of the individual. 
The one fatal case from this cause occurred in a patient who, in retrospect, should 
not have been operated on. Incidentally, in no case was there any indication of 
leakage of a suture line even in cases where this was long (Beck-Jianu type) 
or where acute dilatation of the stomach had occurred. 

Acute dilatation of the stomach occurred four times. The essential point in its 
treatment is to keep the stomach empty (an easy matter when there is a gastric 
fistula), together tvith parenteral administration of adequate amounts of fluid. It 
is necessaiy-, however, that the diagnosis should be made early. Any regurgitation 
of dark material from the stoma should immediately be followed by aspiration of 
the stomach contents. Also any sudden increase in pulse-rate should lead to an 
immediate investigation of the stomach. It is astonishing that a stomach may 
contain one or two quarts of fluid rvithout there being any leak from the stoma. 
Gastric dilatation usually develops within a few hours of the operation, but I have 
observed it as late as the tenth day. If the stomach is kept empty and fluid given 
by other routes, most if not all cases will recover. The one death from this cause 
took place because a sudden increase in pulse-rate from 80 to 120, occurring at 
two o’clock in the morning two days after operation, was not notified, and when 
seen at 8 o’clock the patient had a pulse of 140. At this time treatment was of no 
avail. 
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Complications due to some method of treatment may arise, and of these that 
due to the too rapid administration of fluid is the most important. A rising pulse- 
rate not explicable by some obvious cause should suggest the discontinuance of 
fluid. In three cases this was followed by a return of the pulse-rate to normal ; 
fluid was then given again more slowly without ill effect. The one death from 
this cause (from acute oedema of the lungs) occurred after the pulse-rate had been 
rising gradually for several hours without its significance being recognized. 

Leakage from the stoma, and cicatrization, stenosis, and closure of the wound, 
have already been discussed. 


SUMMARY 

The operation of gastrostomy is one that requires special knowledge, care, 
and study, not because of any difficulties in the procedure itself, but on account 
of the innumerable problems to be faced after the immediate operative result has 
been attained. 

No gastrostomy can be regarded as justifiable unless the result striven for is 
satisfactorily achieved, i.e., that the patient receives adequate and satisfying nourish- 
ment and obtains this without discomfort and distress. The indications for the 
operation are bound up with these requirements. 

The particular operative method is of relatively little moment in ideal circum- 
stances, though certain forms, especially those which utilize a gastric flap, are 
generally more advantageous than others. The control of the stoma, however, 
depends ultimately on two factors : (i) The stomach is not an inactive receptacle 
for food, but is a physiologically active organ — hence the satisfactory functioning 
of a gastrostomy depends more on a ‘ normal ’ state of gastric tone and secretion 
than on the nature of the stoma. Any departures from normal must be rectified 
or compensated for. (2) Diet must be carefully and thoroughly controlled, and is 
best given in the form of solid food. 

A case of gastrostomy therefore demands minute attention — greater than most 
major operations — if the many requirements are to be fulfilled. It is only in these 
circumstances that the patient will gain that amount of comfort and improvement 
in his physical and mental condition which justifies the operation as a palliative 
measure, that the characteristic ‘ poor condition ’ will be obviated, and that the 
maximum foundation for withstanding any other procedure will be ensured. 
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EXPERIMENTAL S URGER Y 


EXPERIMENTAL LESIONS OF THE RABBIT’S APPENDIX* 

By a. Q. wells 

FROM THE PATHOLOGICAL DEPARTMENT, ST. BARTHOLOMEW’S HOSPITAL, AND THE 
SIR WILLIAM DUNN SCHOOL OF PATHOLOGY, UNI\TRSITV OF OXFORD 

The experiments described in this paper were done in an attempt to determine the 
tetiology of acute appendicitis. Muir^ states that “ although appendicitis is essen- 
tially a bacterial infection, there is still want of knowledge with regard to the 
particular conditions which lead to its occurrence”. 

It is not possible to discuss in detail the extensive 
literature on this subject. This has already been done by 
Aschoff.’ Some workers, e.g., Adrian,® Poynton and Paine,^ 
Rosenow,®’ ® suggest that there is a specific blood-borne 
infection ; others, e.g. Hilgermann and Pohl,^ Weinberg 
et al.,^ suggest a specific enterogenous infection. There are, 
however, many workers, e.g. Aschoff,® Heile,® Williams and 
Boggon,^® who are opposed to the theory of a specific 
infection and stress the mechanical stagnation of the appen- 
dicular contents and consequent infection with bacteria 
normally present in the appendix. 

EXPERIMENTAL 

I have used for these experiments 


young rabbits 

weighing bettveen 500 and 900 grammes. The rabbit is 
the only easily avadable laboratory animal which has an 
appendix at all comparable with that of man. Appendi- 
citis occurring spontaneously in rabbits has been described 
by Mori.^^ The adult rabbit has a large appendix, 8 or 
9 in. long, but in the young rabbit it is relatively smaller 
and thicker walled, being about 3 in. long in the size of 
rabbit used in these experiments. It is similar to the 
human appendix in appearance and microscopical structure, 
with the exception that there is a meso-appendix through- 
out its length joining it to the jejunum. The blood-vessels 
in the meso-appendix are quite unlike those of the human 
and part "S meso-appeucfix in that there is an extensive anastomosis 

l™?ein '"of “which’’ has”been between them and the jejunal vessels. Fig. 531 makes 
¥he ’fr« anas{’omo’’sL‘‘ be* point— the arterial system is shown injected, 

branches of the appendicular and branches of the appendicular vessels can be seen 

and leiunal vessels is shown. ... ,. , , , 

joimng directly branches of the jejunal vessels. The 
double blood-supply is of importance in the study of gangrenous appendicitis. 

* This work was done during the tenure of the Cattlin Research Fellowship. 
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The normal appendix of the rabbit may or may not contain fecal material ; 
if present, the feces are semi-solid. In no instance was a fecolith found. 

The bacterial flora does not materiallj' differ, either in quantity or quahn*, 
from that of the czcum. Aschoff- has described a difference between the bacteria 
present in the proximal and distal parts of the human appendix. No such differ- 
ence was found in the rabbit. 

Experiments Involving Injection of Bacteria- — In the first series of experi- 
ments, bacteria were injected either intravenously or into the lumen of the appendix. 
The bacteria were streptococci (non-htemolytic) isolated from inflamed human 
appendices and gaU-bladders ; haemolytic streptococci from the throat of patients 
with tonsilhtis ; anaerobic bacilli from inflamed human appendices ; and the 
organisms in an emulsion of the purulent contents of human appendices immedi- 
ately after their removal by operation. The nmnber of bacteria injected varied 
from 5 to 5000 million. Some of these am'mals died, but in no instance was there 
any inflammation of the appendix even when the bacteria had been 
injected directly therein. 

Experiments Involving Damage to the Mucous Membrane 
of the Appendix. — ^The appendix was crushed in five rabbits. The 
lesion was made at about the mid-point of the appendix, and was 
sufficient to sever the mucous membrane and to produce some 

Fig. 532,— -Gacsrcnous appendidtis. Death occurred two d^ys after ligature 
of the appendicular blood-vessels and meso-appcndix. 

hemorrhage in the submucosa. None of these animals showed any 
sign of appendicitis. At post-mortem, about one month later, the 
appendix showed a small line of fibrosis at the point where the 
crashing was made, but there was no inflammation. 

Experiments Involving Damage to the Mucous Membrane 
of the Appendix and Injection of Bacteria. — In another five 
rabbits the appendix was crashed in a similar way to those in the 
previous series, and at the end of the operation bacteria were injected either intra- 
venously or into the appendix. The bacteria injected were similar to those used 
in the first series. None of these animals developed appendicitis. 

Experiments Involving Interference with the Blood-supply. — The 
appendicular artery and vein were ligatured in three rabbits. In no case was there 
any obvious change in the appendix one month later. A similar result followed 
from hgature of the meso-appendix. 

In four rabbits the appendicular vessels and the meso-appendix were ligatured. 
Gangrenous appendicitis followed, and death occurred within three days. Fig, 
532 shows a gangrenous appendix from one of these rabbits. 

Experiments Involving Kinkin g of the Appendix. — In four rabbits the 
appendix was kinked on itself, the proximal and distal parts being sutured together 
with catgut. These animals were killed after one month. At autops}' there was 
no inflammation of the appendix, which had remained kinked. 

Occlusion of the Lumen of the Appendix by Ligature. — The effect of 
tying a ligamre round the root of the appendix depends on whether or not the 
appendicular blood-%’essels are included in the ligature. Fourteen rabbits were 
operated on in this series, the ligature including the vessels in four, and leaving 
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the vessels untied in ten. The four whose vessels were tied showed no signs of 
lUness and were killed between one and two mon±s after operation. The appendix 
showed no signs of infl am mation ; it was pale and atrophied, as illustrated in 

Pig- 533 - ^ . 

The ten whose vessels were left untied showed a different picture. At about 
the end of the second week in every animal a lump was felt in the 
abdomen. This increased slowly in size, until in one case it became 
the size of a lemon. Eight of the ten animals did not appear ill. 
They fed normally and increased in weight. They were killed at 

Fig. 533 — ^Atrophy of the appendix, thirty -one days after ligature of the root of the 
appendix and the appendicular blood-vessels. 

intervals ranging from two weeks to two months after operation. (The 
other two died three days after operation with an acute appendicitis 
and peritonitis. These two will be considered in the next series.) At 
post mortem the appendix was much enlarged, the degree of enlarge- 
ment varying with the length of time elapsed since operation. Figs. 534 and 535 
show two of these enlarged appendices, one a month and the other two months 
after operation. The wall was thin and in some cases loculated. The contents of 
the appendix consisted chiefly of mucus, together with a small amoimt of feces 

and fecal bacteria, and a few leucocytes. 
This mucocele is similar in appearance to 
a mucocele of the human appendix. 





Fig 534 — Mucocele of the appendix, sixty-four 
days after ligature of the root of the appendix The 
ligature did not include the appendicular blood-vessels 


Fig 535 — Mucocele of the appendix, 
twenty-eight days after ligature of the root of 
the appendix 


Occlusion of the Lumen and Damage to the Alucous Membrane of 
the Appendix. Fourteen animals were operated on in this series. The root of 
the appendix was ligatured as in the last series, the ligature either including the 
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vessels or not, and the mucous membrane was damaged by crushing or by scratch- 
ing OTth a small hypodermic needle inserted through the wall of the appendix into 
the lumen. All these rabbits developed 
acute appendicitis and died within three 
days, except one which died after twelve 
days. This last one had a large abscess 
roimd the appendix. In two cases the 
appendix had perforated. Figs. 536 and 
537 show two appendices acutely inflamed ; 

Figs. 538 and 539 show the two perforated 

Fig 536 — ^Acutc appendiatis The ammal 
died XV. o days after ligature of the root of the 
appendix and crushing of the appendicular mucous 
membrane 

Fig 537 — Acute appendiaus The animal 
died twelve days after ligature of the root of the 
appendix, the mucous membrane of uhich had 
been scratched with a hi-podermic needle At 
autopsy the appendix was surrounded b> an 
abscess 

appendices. The bacteria in the content of 
the appendix and peritoneum were similar 
to those seen in the normal appendix. 

Reverting to the nvo rabbits in the previous 
series which developed acute appendicitis, 
it seems reasonable to suppose that there 
was some lesion of the mucous membrane, 

either pre-existing, or more probably accidentally imposed at the time of operation. 
All the rabbits the mucous membrane of whose appendix was purposely damaged 

died from acute appendicitis ; whereas only two 
out of ten whose appendicular mucous membrane 
was not wittingly damaged developed appendicitis. 

Obstruction of the Lumen of the 
Appendix by Foreign Body. — As the method 
of tying a ligatmre round the root of the appendix 
to produce obstruction seemed rather crude and 
unnatural, an attempt was made to produce the 

Fig 53S — ^Acute appendiatis with perforation The 
animal <lied thirty-six hours after hgature of the root of 
the appendix and crushing of the appendicular mucous 
membrane 

Fig 539 — -Acute appendiatis with perforation The 
animal died two days after hgature of the root of the 
appendix and crushing of the appendicular mucous mem- 
brane. 

obstruction from within. Foreign bodies were 
introduced into the lumen of the appendix 
through a small hole in the caecum. This hole 
Mas closed with catgut and over-sewn. At first small pieces of glass tubing 
sealed at both ends and about i cm. long n-ere introduced. The animals 
were killed three days later, and in all three cases the foreign body had dis- 
appeared from the appendix. There was no inflammation. As a substimte for 
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the glass bead, a cotton-wool plug was introduced, by means of a piece of glass 
tubing with a ramrod, through the cascum into the appendix. This was done in 
ten cases. In none of these did any inflammation of the appendix 
follow. They were killed bettveen five and ten days after operation. 
In three cases, one of which is shown in Fig. 540, the cotton-wool plug 
was still in the appendix ; in the other seven it had disappeared. 

Fig. 540. — A cotton-wool plug in the appendix inserted through a hole in 
the cjBCum. The animal was killed six days after operation. There is no 
inflammation of the appendix. 


illness. 


Obstruction of the Lumen by Foreign Body and Damage to 
the Mucous Membrane of the Appendix. — If, as appears likely 
from the previous experiments, acute appendicitis in the rabbit follows 
on occlusion of the lumen when the mucous membrane is damaged, 
the same result should follow when the lumen is obstructed from within 
by a foreign body, if also the mucous membrane is damaged. In this 
series six rabbits were used. Three of these developed acute appendi- 
citis and died. At autopsy the cotton-wool plug was in the appendix, 
which was acutely inflamed. The other three developed no signs of 
When they were killed ten days later the foreign body had disappeared 


from the appendix. 


DISCUSSION 

The results of these experimental lesions are summarized in the table on p. 771. 

Throughout these experiments, the criterion of judging acute appendicitis 
has been the death of the animal with an acute inflammation of the appendix and 
peritoneal cavity. For this reason no report on histological findings has been 
recorded here. In the event of survival the appendix has been examined for 
inflammation after a varying interval after operation. 

Analysis of the experiments shows that the only experimental procedure which 
consistently produced acute appendicitis was obstruction to the lumen of the 
appendix combined with damage to the mucous membrane. It is immaterial 
whether the obstruction is by ligature outside the appendix or by a foreign body 
inserted into the lumen, provided that the foreign body remains in position. The 
fact that a foreign body placed in the appendix frequently disappears from that 
position led to a study of the physiological movements of the rabbit’s appendix. 
The results of this work will be published later. 

In order to correlate this experimental work with human appendicitis, it must 
be stressed that the human appendix is apparently subject to frequent inflammatory 
attacks which spontaneously terminate in fibrosis (Aschoff^). On this aspect of 
the disease the experimental work carried out sheds no light. On the other hand, 
there is a form of appendicitis in which the inflammation is progressive and, in 
the absence of surgical interference, leads to peritonitis and death. This form 
of the disease has been described by Wilkie,-^ who calls it “ acute appendicular 
obstruction ”. The experiments here reported suggest that appendicular obstruc- 
tion alone does not lead to appendicitis in the othenvise normal appendix. It is 
necessary that there shall be in addition a lesion of the mucous membrane. This 
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lesion need not be a gross one. A scratch with a fine hypodermic needle is suffi- 
cient to cause acute inflammation under experimental conditions. It seems likely 
that the mucous membrane of the human appendix is subject to small lesions, which 
in the presence of obstruction to the lumen will give rise to acute inflamm ation. 
This suggestion is supported by Aschoff (1932), who describes foci of inflammation 
in the mucous membrane of early cases of appendicitis and attributes its origin 
to them. 


SusLviARY OF Results of Various Experimeotal Lesions 
IN Rabbit’s Appendix. 


Result 


Lesion 

OF 

Rabbits 

No Inflamma 
tlOQ of 
Appendix 

Alucocele 

A.ane 

AppencLatis 

Injecuon of bactena 

12 


0 

0 

Damage to mucous mem- 
brane 

5 

5 

0 

0 

Damage to mucous mem- 
brane and mjecuon of 
baaena 

5 

5 

0 

0 

1 

Ligature of blood-vessels 

3 

3 

0 

0 

Ligature of meso-appendix 

3 

3 

0 

0 

Ligature of blood-vessels 
and meso-appendL\ 

4 

0 

1 

0 

4 

Kmkmg of appendix . . 

4 

4 

0 ^ 

0 

Occlusion of lumen by 
ligature mcludmg blood- 
vessels 

4 

4 

0 

1 

0 

Occlusion of lumen by 
bgature not tymg blood- 
vessels 

10 

s 

1 

8 

2 

Occlusion of lumen by 
bgature and damage to 
mucous membrane 

14 

0 


Id 

Obstrucuon to lumen by 
foreign body 

13 

13 


0 

Obstrucuon to lumen by 
foreign body and damage 
to mucous membrane 

6 

3 

0 

3 


SUMMARY 

1. Experiments to determine the amologj’ of acute appendiaus are described. 

2. Injection of bacteria, either intravenously or directly into the appendix, 
isolated in most cases from inflam ed human appendices, in no case caused appendicitis. 










































772 


THE BRITISH JOURNAL OF SURGERY 


3. Gangrenous appendicitis and death followed ligature of the appendicular 
blood-vessels and meso-appendix. 

4. Obstruction to the lumen of the appendix does not, in the rabbit, cause 
appendicitis. Such a procedure will, under certain circumstances, cause a mucocele 
of the appendix. 

5. Obstruction of the lumen of the appendix, when the mucous membrane 
is damaged, is always followed by acute inflammation of the appendix and death 
of the animal. It is immaterial whether the obstruction is produced by ligature 
or by a foreign body. 


REFERENCES 

’ Muir, R., Text-book of Pathology, 1936. London ; Edward Arnold & Co. 
= Aschoff, L., Appendicitis, 1932. London : Constable & Co. 

’ Adrian, C., Mitr. a. d. Gremgeh. d. Med. ti. Chir., 1901, vii, 407. 

^ PoYNTON, F. J., and Paine, A., Proc. Rt^'. Soc. Med., 1911, v, 18. 

^ Rosenow, E. C., Jour, of Infect. Dis., 1915, xvi, 240. 

® Rosenow, E. C., Surg., Gynecol, and Obst., 1921, xxxiii, 19. 

■ Hilgermann, R., and Pohl, W., Arch. f. kUn. Chir., 1929, cliv, 248. 

® Weinberg, M., ex al., Ann. de I’ Inst. Pasteur, 1928, xlii, 1167. 

'I Heile, Milnch. med. Woch., 1925, Ixxii, 209. 

Williams, B. W., and Boggon, R. H., Lancet, 1934, i, 9. 

Mori, M., Mitt. a. d. Grenzgeb. d. Med. tt. Chir., 1903, xii, 639. 

Wilkie, D. P. D., Brit. Med. Jour., 1931, i, 253. 



INTESTINAL STRANGULATION 


111 


INTESTINAL STRANGULATION: THE HISTAMINE CONTENT 
OF THE PERITONEAL TRANSUDATE FROM 
STRANGULATED INTESTINAL LOOPS 

By IAN AIRD and W. K. HENDERSON 

FROM THE SURGERY RESEARCH DEPARTAIENT, UNIVERSITY OF EDINBURGH 


INTRODUCTION 

It has frequently been established that if a strangulated intestinal loop be isolated 
from the general peritoneal cavity by a rubber bag enclosing it (as first suggested 
by Foster and Hausler^), the blood-stained transudate which soon surrounds the 
loop, within the bag, develops toxic properties in a few hours. Holt' confirmed 
the toxicity of this transudate, and showed that the lethal effect of injection of the 
transudate was lost after dialysis. He further concluded, by a study of the rate 
of passage of intestinal content through the wall of strangulated bowel, that the 
toxic material was derived from the wall and not from the lumen of the intestine. 
Knight and Slome^ demonstrated that the peritoneal transudate from completely 
strangulated bowel loops, if injected into other animals, produced a fall in blood- 
pressure. 

One of us has shown elsewhere,*’ - that at least two of the chemical constituents 
of the blood-stained transudate from strangulated intestinal loops produce toxic 
effects when injected into other anim als. One of these appears to be a higher 
protein of the euglobulin class, or at least is precipitated with the euglobulin fraction 
of the transudate by one-third saturation with ammonium sulphate. The other 
toxic element of the transudate was diffusible, and killed young guinea-pigs so 
rapidly, with respiratory embarrassment, that the presence of considerable quanti- 
ties of histamine was suspected. This histamine-like effect was a property of 
the toxic transudate of loops strangulated for some hours. It was not obtained 
from the protein-free filtrate of the non-toxic transudate from early strangulated 
loops. 

The present paper describes a series of histamine determinations performed 
upon the peritoneal transudate from strangulated loops of cat intestine. 

EXPERIMENTAL TECHNIQU’E AND RESULTS 

Collection of Material. — An S-in, loop of the lowest ileum of an adult cat 
was inserted vithin a rubber balloon after the method of Foster and Hausler, and 
strangulated by a silk ligature tied arotmd the neck of the balloon and the mesentery 
of the isolated segment, until the pulse of the artery of supply to the enclosed loop 
was just palpable through the balloon wall {Fig. 541). TTie balloon was returned 
to the abdomen and the anim al allowed to recover. After a varying period of time 
the animal was killed, and from 15 to 50 c.c. of blood-stained fluid were recovered 
from the balloon. The bowel in each of the experiments remained unruptured. 
It was invariabl}’ deeply cyanosed or gangrenous at the time of death. 
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Method of Extraction of Histamine— The technique applied by Gaddum 
and Barsoum® to cat’s blood was found equally applicable to the blood-stained 
transudate, and was adhered to in detail. 


Peritoneal 

Transudate 





Pubber 

Balloon 


Isolated 
Strangulated 
bowel hop 


Beconstituted 
bowel 


Fig. 541. — Cross-section of cat abdomen demonstrating, within the balloon, the transudate used 
for histamine determination. The strangulated isolated bowel loop from which the transudate derives, 
and the strangulating ligature around the balloon neck and mesentery', are also indicated. The bowel 
has been reconstituted. (Method of Foster and Hausler.) 

Method of Histamine Estimation. — ^The extracts were tested, against known 
concentrations of histamine acid-phosphate, upon the blood-pressure of the atropin- 
ized cat, upon rat uterus, and upon the virgin uterus and ileum of guinea-pigs. 



Fig. 542. — Guinea-pig ileum in Ringer-Locke, Extract = transudate concentrated 4 times. At 
1st arrow, histamine added to concentration of 1-1,000,000 in bath. At 2nd, 24-hour extract added to 
concentration of 1-400. At 3rd, 24-hour extract added to concentration of 1-200. At 4th, 17-hour 
extract added to concentration of 1-200. (The depression of lever following each contraction is due 
to washing out bath.) 
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Fig. 543.- — Blood-pressure of atropmized cat. At 1st arrow, 1 5 c c. of extract of 12-hour strangulated 
loop transudate I.V. At 2nd, mg. histamine I.V. .-^i 3rd, j,, mg. histamine I V 



Fig 544 — Rat uterus m Rincer-Locke At 1st arrow, histamine added to ccnccntraiicr: cf 1-500,000 
m bath. At 2nd, histamme added to 1—300,000 At 3rd, histamine added to 1— ICO, 000. ^ash cut 
At 4ih, 24-hour extract added to concentration of 1—63 XTash out. 
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which gives the closest smaller response. 
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The results are expressed in the table as concentrations of histamine base. The 
method of extraction should be sufficient in itself to exclude the presence of other 
tissue-extract depressors. In a preliminary series of experiments, known solutions 
of adenosine and of acet}'lcholine were extracted by the same method and found 
to lose in the process their biological activity. It will be seen also that the hista- 
mine concentration in each separate sample varies little with the several biological 
preparations used for its determination. This is an added guarantee that histamine 
alone of the depressors has been present in our extracts, and that acetylcholine. 



Fig. 545. — ^Virgin guinea-pig uterus in Ringer-Locfce. At 1st arrose, 24-hour extract added to bath 
to concentration of 1--30. At 2nd, 24-hour extract added to 1-80. '^ash out. At 3rd, idstamine added 
w 1‘^^OjOOO, Wash out. At 4th, 6-hour extract added to 1-40. At 5th. histamine added to 
1-1,000,000. This tracing offers an excellent comparison of the histamine-Uke activity of the late extract, 
wnth the inactivity of the early extract. 


adenosine, the P substance of Euler and Gaddum, and the depressor electrolytes 
have not been concerned. The main difficulty of the estimations lay in the limi ted 
amount of transudate available from any one strangulated animal. From the earlier 
strangulated loops only 4 or 5 c.c. of the extract could be prepared, and the results 
are less precise than they would be if an unlimited number of experiments permitted 
a close approximation of histamine effect and transudate effect. The shortage 
of material explains the use of ‘ less than ’ and ‘ more than ’ signs in the table. 
Figs. 542-545 show tracings obtained in the experiment. 

DISCUSSION 

It has repeatedly been shown that if a loop of small intestine of medium length 
be strangulated within a rubber bag to prevent peritoneal absorption, death is 
indefimtely delayed provided the lumen be reconstituted. In the absence of the 
rubber bag death occurs within two to five da3's, not necessarily from peritonitis, 
and without septicemia. In strangulation of loops of medimn length death is 
thus due to absorption of toxic peritoneal transudate derived from the strangulated 
loop : there is no drainage from the completelj* strangulated loop into the circu- 
lation except by the peritoneal route. The specific toxins which are present in the 
transudate, and which are responsible for death in medium-loop strangulation. 
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have not yet been identified. It is known at least that one of the toxic constituents 
is precipitated with the euglobuhn fraction of the transudate and is not dialysable. 
Another is present in the protein-free filtrate of the transudate and is dialysable, 
and it kills young guinea-pigs in the same manner as histamine does. It is not 
surprising that histamine should be present in the transudate which bathes dead 
bowel — ^it would be surprising indeed if it were absent — but before any estimate 
is possible of the part histamine plays in the perhaps complex toxtemia of intestinal 
strangulation, the concentration of that substance in the peritoneal transudate must 
be determined. 

The table of histamine concentrations indicates that the histamine content 
of the peritoneal transudate from a bowel loop increases progressively during the 
first twenty-four hours after establishment of complete venous strangulation. At 
the end of that period the histamine concentration of the transudate is from three 
thousand to fourteen thousand times greater than the histamine concentration 
which Gaddum has found in the normal blood of the cat. The histamine concen- 
tration of the transudate from strangulated loops seems to be maximal from seven- 
teen to twenty-four hours after the induction of the strangulation, and does not 
appear to increase after that period. 

The histamine content of the peritoneal transudate may amount, ttventy-four 
hours after the establishment of strangulation, to 4 mg. Suddenly liberated into 
the blood-stream, this would be a large dose of histamine for a 3-kg. cat, but 
the total amount of histamine collected in a rubber bag during twenty-four 
hours of strangulation would, in the absence of the collecting bag, have been 
gradually absorbed by the peritoneum pari passu with its production. Dale® 
has shown that the unantesthetized cat is scarcely affected if 10 mg. per kilo 
body-weight is slowly infused intravenously over a period of fifteen minutes. 
There is, however, sufficient histamine in the transudate to explain its toxic effect 
upon guinea-pigs. Conditions, too, are present in intestinal strangulation which 
may affect the susceptibility of the organism to histamine. Venous strangulation 
is responsible for a diminution in the effective circulating blood-volmne, and Dale 
has shown that anemic animals give a severe response to histamine infusion. No 
claim is made that histamine should be regarded as the sole lethal agent in intes- 
tinal strangulation. The toxic euglobulin fraction of the transudate is at present 
under study, as are the other chemical constituents of the transudate — some of 
them perhaps present in too small a quantity to have of themselves a demonstrable 
toxic effect, but supporting each other in a cumulative effect upon the strangulated 
animal. There is sufficient histamine present in the transudate to bring it under 
suspicion as one of the factors in the toxaemia of intestinal strangulation. 

The exact site of origin of the histamine of the peritoneal transudate has not 
been determined. The presence in the bowel of proteolytic bacteria in a pabulum 
rich in histidine would seem to offer an easy explanation of the ultimate source of 
the histamine, and it has been demonstrated by many methods^’ ® that strangu- 
lated loops of sterile bowel are innocuous. Some other factor than bacterial 
metabolism does, however, seem to be in part at least responsible. The peritoneal 
transudate from strangulated omentum, whose sterility was presumed though not 
actually confirmed, had after forty-two hours’ strangulation a considerable content 
of histamine, though still considerably less than was present in bowel strangu- 
lations of shorter duration. 
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CONCLUSIONS 

The histamine content of the peritoneal transudate from strangulated cat 
intestine increases imtil, after nvent5'-four hours of strangtilation, it reaches a 
maximum of 1-5000 to 1-2O3OO0. 

The total content may amount to 4 mg. 

While such a concentration is exceedingly high, it does not entitle histamine 
to be regarded as the sole lethal factor in intestinal strangulation. 

The histamine in the peritoneal transudate is not of purely bacterial origin. 

These experiments have been performed in the laboratories of the Depart- 
ments of Siurgery Research and of Pharmacology' of Edinburgh University, under 
the guidance of Professor Sir David Wilkie and Professor A. J. Clark. Dr. H. 
Schild has assisted us to assess our results. One of us (I. A.) has been in receipt 
of a grant from the Medical Research Council j the other (W. K. H.) is a Vans 
Dunlop Scholar of Edinburgh University'. The animal expenses have in part been 
borne by the Earl of Moray Endowment Fund of the University of Edinburgh. 
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EXPERIMENTAL OBSERVATIONS ON THE SPREAD OF 
CARCINOMA BY THE BLOOD-STREAM, WITH SPECIAL 
REFERENCE TO THE DIFFERENCE BETWEEN THE PORTAL 
AND SYSTEMIC ROUTES* 

By DAVID H. PATEY 

ASSISTANT SURGEON, MIDDLESEX HOSPITAL 


INTRODUCTION 

The increasing success that is attending the treatment by surgery or irradiation 
of the local manifestations and lymphatic extensions of malignant disease in all parts 
of the body is emphasizing more and more the importance of spread by the blood- 
stream. For as more patients are cured of their local disease, more survive to 
develop blood-borne metastases, which so far remain as uncontrollable as ever. 
Until the day, therefore, when advances in knowledge provide a solution of the 
problem of malignant disease on the lines of prophylaxis and early diagnosis, the 
blood spread of tumours wiU be a subject of increasing importance. 

Until recently studies of blood-borne metastasis had been practically confined 
to clinical and post-mortem material. But in recent years Foulds has shown that 
many of the problems lend themselves to experimental study in animals ; and he 
has published interesting observations on the spread of a carcinomatous tumour 
of the rabbit following the introduction of tumour cells directly into a systemic 
vein. In particular, Foulds’s work would seem to point to a possible resistant 
action on the part of the reticulo-endothelial system to blood-bome metastasis. 

Scope of Present Work. — The present work was undertaken with the object 
of comparing experimentally the blood spread of malignant disease by the portal 
and systemic routes. It is well known from clinical experience that the incidence 
and distribution of blood-borne metastasis differs greatly in carcinoma in different 
situations : for example, it is very different in carcinoma of the large intestine and 
carcinoma of the breast. But it is impossible to say from clinical evidence alone 
to what extent these differences depend on the different characters of the tumotus, 
and to what extent on the different anatomical relations in the two situations. 
Experimentally, this difficulty can be overcome by using the same tumour in both 
situations. 


METHOD OF EXPERIMENT 

The tumour used in the present experiments was the same as that used by 
Foulds — a carcinomatous tumour discovered by Brown and Pearce growing on the 
scrotum of the rabbit, and successfully transmitted by them to other rabbits by 
inoculation into various sites. The general technique and dosage were similar 
to those of Foulds. Briefly, a dilute cell emulsion in saline of the tumour was 


* From the Bland-Sutton Institute of Pathology, Middlesex Hospital. 
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prepared, and one or two cubic centimetres were injected into the blood-stream 
of a series of rabbits. In the present experiments, the animals were divided into 
two groups, one receiving an injection into a systemic vein and the other the 
same dose into a radicle of the portal vein. In each experiment animals similar as 
far as possible in age, size, and breed were used, so that one group was a control 
for the other. For the systemic injection the ear vein was used; for the portal 
injection the animal was anesthetized with ether, the abdomen opened, and the 
injection made into the main axial mesenteric vein of the small intestine. In some 
of the experiments (Nos. g, 10, 14, 15, 16), in order to control the effect of the 
anesthetic and operative procedure, the animals receiving an injection of tumour 
emulsion into a systemic vein were also anesthetized, their abdomens opened, and 
an injection of saline given into the mesenteric vein. Surviving animals were killed 
usually about three to five weeks after the injection and a general examination was 
made of the tissues and organs, excluding the brain, spinal cord, and the interior 
of the bones, for deposits. 

EXPERIMENTAL RESULTS 

The results are expressed statistically in the table below. Some of the naked- 
eye and microscopical pictures found are illustrated in Figs. 546-550. 


Summary of Results of Injection into the Blood-stream 


Experiment 

No. 

Tumour Intected into 
Portal CiRCULATroN 

Tu.moua I.stecied into 
S vsii.\uc CracuiATios' 

Number of 
Animals 
Injected 

Number of 
Positive 
Results 

Number of 
Animals 
Inj'eaed 

Number of 
Positive 
Results 

I 

3 

I 

3 

2 

2 

3 

0 

3 

3 

3 

2 

I 

2 

I 

4 

3 

I 

3 

I 

5 

3 

0 

3 

3 

6 

2 

0 

2 

2 

7 

3 

I 

3 

0 

8 

2 

2 

2 

I 

9 

3 

0 

2 

2 

10 

3 

I 

3 

0 

II 

2 

0 

3 

2 

12 

I 

0 

2 

I 

13 

3 

0 

3 

3 

14 

4 

0 

4 

4 

15 

3 

0 

4 

3 

16 

I 

0 

2 

2 

Total 

41 

7 

44 

30 


Frequency of Deposits in the Two Groups. — In aU, 44 rabbits were injeaed 
by the portal route and 46 by the systemic. Three of the former and 2 of the latter 
died within ten days of the injection ; and since in no case was any sign of a deposit 
noted before the tenth day, these cases may be excluded, leaving the results of 
41 portal and 44 systemic injections for analysis. From the table it will be seen that 
out of the 41 animals receiving portal injections of the tumour emulsion, onl}’ 
VOL. XXIV— NO. 96 50 
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7 showed naked-eye evidence of tumour deposits, the remaimng 34 being com- 
pletely negative. Of the 44 animals receiving tumour emulsion into a systemic 
vein, 30 showed naked-eye deposits, and 14 were negative. Expressed in per- 
centages, 17 per cent of the animals showed deposits in which the tumour was 



Fig. 546.— Low-power microphotograph of liver deposits to show the character of the tumour. 
The clear regions m the large nodule are areas of degeneration, (x 44) 



Fig. 547 — High-power microphotograph of liver deposits to show the character 
of ^he tumour, (x 120 ) 

injected into the portal circulation, and 68 per cent of those in which the injection 
was into the systemic venous circulation. Having regard to the controlled character 
of the experiments, it seems clear that the passage of the tumour cells into the 
portal vein is much less likely to give rise to deposits than a similar passage into 
a systemic vein. 
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This difference of incidence is also brought out on consideration of the indi- 
vidual experiments. Thus, while there are a few experiments in which the number 
of animals showing deposits following portal injection equalled (Experiments 3, 4), 
or even exceeded (Experiments 7, 8, 10), the number showing deposits following 
systemic injection, there is nothing comparable to the results illustrated in Experi- 
ments 2, 5, 6, 9, 13, 14, and 16, in which all of the animals injected by the systemic 
route showed deposits and none of the animals injected by the portal route. 



Fig. 550. — Two microscopical nodules of tumour cells in vessels in the lung, from a case in which 
the lung was free from growth to the naked eye. (x 272.) 

Distribution of Deposits. — The distribution of deposits foUotving injection 
of the Brown-Pearce carcinoma into a systemic vein has been worked out by Foulds, 
who found that the principal organs affected were the kidney (90 per cent of positive 
cases), suprarenals (70 per cent), eyes (31 per cent), lungs (20 per cent), and liver 
(18 per cent). The distribution in the present series was roughly similar, with 
the exception of the less frequent involvement of the eyes. Thus, of the 30 positive 
cases, the kidneys were involved in 27, the liver in 13, the lungs in ii, and Ae eyes 
in 2. As regards the suprarenals, unfortunately in Ae earher cases the appearance 
presented by early suprarenal deposits was not appreciated, so that many were 
undoubtedly missed. In the last 6 experiments, however, out of the total 18 cases 
suprarenal deposits were present in 12. 

The small number of positive cases (7) following the intraportal injections 
makes definite conclusions on organ involvement difiScult. Six out of the 7 showed 
deposits in the kidneys, 5 in the fiver, and 2 in the lungs. In spite of the double 
barrier of the fiver and lungs, the kidneys are, as in the systemic injections, the most 
frequently involved organs. The fiver was involved relatively more frequently 
than after systemic injection, as would be expected, since aU tumour cells had first 
to enter the fiver ; it is in fact rather surprising under these circumstances that 
the actual incidence of fiver involvement following portal injection (5 out of 41 cases 
injected) was less than that following systemic injection (13 out of 44 cases injected). 
The number of deposits in the various organs in both groups of experiments varied 
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from a very large number, almost completely replacing the normal tissues, as in the 
case illustrated in Fig. 548, to a verj' few. 

DISCUSSION 

The experiments show that imder controlled conditions tumour cells reaching 
the blood-stream by the portal vein give rise to metastatic deposits in markedly 
fewer cases than tumour cells entering through a systemic vein. This corresponds 
to the findings in human malignant disease, in which blood-bome metastases are 
much more frequent in tumours of the systemic territory, such as carcinoma of the 
breast and ntevo-carcinoma, than in tumours of the portal territory, such as carci- 
noma of the large intestine. But in human malignant disease the facts are more 
complicated. For example, apart from differences in the type of carcinoma occur- 
ring in the two situations, a carcinoma of the breast rarely proves fatal from local 
extensions and complications, whereas a carcinoma of the large intestine frequendy 
does; more cases of the former therefore survive to develop blood-bome metas- 
tases. Under experimental conditions the problem can be reduced to a simple 
level by having no primary growth and by injecting tumour cells directly into the 
blood-stream, and by using s imil ar tumour in both situations. And the results 
of experiments of this type here recorded suggest that one of the factors responsible 
for the diminished incidence of blood-bome metastases in man, too, in tumours 
of the portal territory, as compared with tumours of the systemic venous territory, 
is the barrier of the Hver. 

The next question that arises is the manner in which the Hver acts to some 
extent as a barrier to blood-bome metastases by the portal route. In the first 
place, pure mechanical factors must play a big part. Willis has calculated that 
most tumour emboli entering the blood-stream in cases of human malignant disease 
are of such a size that they must become arrested in the arterioles and capillaries 
of the first organ they meet ; and a grotmd-up tumour emulsion such as is used 
experimentally is also composed essentially of aggregations of cells rather than 
single cells. Tumom: emboli entering the portal vein have to pass through the 
capillary network of both the liver and the lungs before they reach the organs of 
the systemic circulation, whereas emboli entering a systemic vein have to pass only 
the capillary network of the lungs. The portal-borne emboli are thus doubly 
filtered, and for this reason alone metastastic deposits would be expected to be less. 
But there are some facts difficult of explanation on a purely mechanical basis. 
Thus, in the present experiments the liver showed deposits in 13 out of 44 cases 
injected by the systemic route, and 5 out of 41 injected by the portal route. On 
a purely mechanical basis, one would expect the incidence of cases with hver 
deposits to be much greater following portal injection, in which aU the cells injected 
enter the hver, than foUowing systemic venous injection, in which the hver has to 
share tumour emboh with ah the other organs of the body. It is possible, of 
course, that some of the deposits in the hver fohowing systemic injection represent 
secondary emboh from deposits in other organs such as the kidneys. But it is also 
possible, particularlj’ in view of Foulds’s work on the part played by the reticulo- 
endothehal system in the resistance to blood-bome metastasis, that the ceUs of this 
system in the hver play some part in the lower incidence of hver deposits foUowing 
portal injection, and also in the lower total incidence of deposits. 
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The experiments also confirm the marked selective affinity of certain tumours 
for certain organs. Thus, in spite of the double barrier of the capillary network 
of the liver and the lungs, the kidney was the organ most frequendy showing 
deposits after portal injection, just as after systemic injection. Thus anatomical 
vascular factors would seem to play a part quite subsidiary to this selective affinity. 

In conclusion, the surgeon’s interest in experimental blood-borne metastasis 
is primarily a practical one, and the questions he will at once ask are, first : Is the 
problem of blood-borne metastasis really any concern of the surgeon ? and 
secondly ; If so, is experimental study likely to afford any clue to its therapeutic 
control ? The answer to the first question is that until the time arrives when 
mahgnant disease will be dealt with on the lines of the discovery and removal of 
the factors responsible for its development, the insidiousness of the disease will 
determine that a large proportion of the cases at the time they reach the surgeon 
will have already present blood-borne metastases, either obvious or latent. The 
subject is thus one of particular practical importance to surgeons. And as for 
therapeutic control, though the possibility of this at the moment seems remote, 
anything that is capable of giving further information on the problem is worthy 
of exploration. 


SUMMARY 

1. Controlled experiments are described in which the incidence and distribu- 
tion of deposits are compared following the injection of a carcinomatous tumour 
of ±e rabbit into the portal circulation and into a systemic vein. 

2. The number of animals showing deposits following portal injection is much 
less than following systemic injection. 

3. The possible reasons for this difference and other related matters are 
discussed. 

I have much pleasure in acknowledging my indebtedness to Professor J. 
McIntosh, Director of the Bland-Sutton Institute of Pathology, for his kindness 
in granting me the facilities of the Institute for the investigation. 
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I. INTRODUCTION. 

Sympathetic ganglionectomy is the usual surgical treatment of Raynaud’s 
syndrome and other vasospastic states of the extremities. When the arm is affected, 
the conventional surgical procedure is to remove the second thoracic ganglion, the 
fused first thoracic and inferior cervical (stellate) ganglia, and sometimes the middle 
cervical ganglion, with the intervening portion of the sympathetic chain. This 
operation is usually known as cervico-thoracic ganglionectomy, and will be so 
named in this paper. Should the lower limb be affected the conventional operation 
consists in excision of the lumbar chain from the renal vein to the common iliac 
artery, and this usually includes the second, third, and fourth lumbar ganglia. 

Experience has shown in the case of the foot that a good result may confi- 
dently be predicted. This is not so as regards the hand. In vasospastic disease 
of the upper limb the conventional operation is not always followed by adequate 
improvement, and frank gangrene has been known to occur shortly after operation. 
Telford,®^ in a representative article (1934), wites, “ All are agreed that whereas 
the result in the foot is almost always excellent, the result in the hand is often 
disappointing ”. Of 8 operations for Raynaud’s syndrome of the foot he says, 
“ All were completely satisfactory ” ; of 22 cases where the hand was affected, 
only II were “ completely satisfactory ”. Jelsma and Spurling^® (1932) write, 
“ We have treated 5 patients with typical Raynaud’s syndrome during the past 
two years. The relief of symptoms in the lower extremities has been complete. 
... In only one of the five patients, however, have symptoms been completely 
relieved in the hands. One patient has lost all the fingers of the right hand, three 
of which became gangrenous following cervico-thoracic sympathectomy.” Paterson 
Ross®® gives statistics collected by the Association of Surgeons (1936) : of 41 cases 
of Raynaud’s syndrome of the hand, 29 were successful (17 of the 29 were followed 
up for less than a year after operation) ; of 20 cases affecting the feet, i only 
recurred, over two years after operation. These figures refer to cases treated by 
cervico-thoracic ganglionectomy or lumbar ganglionectomy as already defined. 

The comparative failure of cervico-thoracic ganglionectomy to relieve attacks 
of vasospasm and to maintain relative vascular dilatation has been attributed to 
many factors. Regeneration has been suggested as a cause of ‘ recurrence ’, but 
it is highly improbable that regeneration can occur after ganglionectomy (across a 
synapse) ; furthermore, symptoms may recur less than a month after operation, 
long before regeneration could take place. Gask and Ross^^ believe that the 
discrepancy between the results obtained in the arm and leg is due to differences 
in the physiological activity of the vasomotor nerves and in the susceptibility of 
the vessels to cold. WooUard®® also states (1935), “ I think the better expectations 
of a good result from sympathectomy in the lower extremity are to be explained 
by the higher constrictor tonus of the lower extremity ”. Unwilling to admit an 
insuperable barrier to surgery such as so-called ‘inherent vascular tone’, some 
surgeons have believed their unsuccessful operations to be incomplete. Telford®^ has 
subscribed (1934) to this view : “ Whereas the lumbar operation insures complete 
sympathetic denervation of the leg and foot, cervico-dorsal ganglionectomy is not 
equally efficacious in achieving this object in the arm and hand ”. Kuntz^’ inclines 
to the same idea (1934). Perhaps the staunchest supporters of this view are Adson 
and his associates. Simpson, Brown, and Adson®® (1931) write, “ Cervico-thoracic 
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sympathetic ganglionectomy occasionally fails to give complete relief because of 
failure to section aU the sympathetic fibres. In our experience, liunbar sj-mpathetic 
ganglionectomy is always completely successful.” 

Because these authors state their case more precisely and positively than do others, and 
because they oflfer a considerable body of evidence in its support, their evidence will be 
examined in some detail. The first part of the statement just quoted embodies conclusions 
reached from a study of 9 cases of Raynaud’s syndrome of the hands fiilly reported in the 
same paper. Three of these cases were “ complicated ”, having suffered periodic tissue loss 
firom the finger tips. All 3 patients had attacks of vasospasm after operation, 2 of them 
within three weeks. The authors’ statement, however, refers to uncomplicated cases without 
any evidence of organic narrowing of the vessels. Six cases fall into this group, but in 
3 no operation is reported, and these will not be further considered. Of the 3 remaining 
patients, the first noticed attacks of paUor of the fingers when she handled cold or cool 
objects within two months of operation. At this time the patient was re-examined. When 
the hands were exposed to cold, “ there were no changes in colour till the tips of the fingers 



Fig. 551. — Xlonkey SS 25, five months after removal of left lumbosacral sympathetic chain. RL-T, 
Rectal temperature ; RAl.T, Room temperature ; R3, Right third toe ; L3 and L4, Left third and fourth 
toes. As the temperature of the room is reduced the ^■mpatheciomiaed toes cooL The left sciatic and 
femo^ nerves are then esposed in the thigh, novocainiaed, and cut- The temperature of the corres- 
pon^g sympathectomized toes does not alter. Twenty-five minutes later 2 per cent novocain is injected 
at the base of the third left toe, and the tip of the toe becomes warmer in 5 minutes. (For method of 
'^mi^rature recording, see p. 790 er rev-) ft is not suggested that novocain exerts a specific dilator efiect ; 
^e dilatation is probably due to a histamine-like substance released Iw the mild trauma of injection. 
(Dos« of drugs used in this and all other experiments are expressed in cubic centimetres of solution 
per kilogram of body-w'eight.) 


were massaged. A definite attack of pallor was then produced ”. Sympathetic denervation 
was proved to be complete by the sweating test. On these grounds the case is described as 
being “ atypical ”. The second patient was free from all attacks at the end of a year. The 
third patient had an attack of blanching of two fingers of the right hand while in hospital 
after operation. When re-examined fourteen months later she was having frequent attacks 
^ both hands, especially the right, and an attack could be provoked by immersing the hands 
in water at 15° C. The sweating test revealed that, “ some fibres were still present in the 
right upper extremity, and to a slight extent in the left hand ”. With regard to this 
and similar cases the authors state, “ By interrupting the fibres that have survived operation, 
further local anesthetization can prevent signs of the disease ”. Their method of local 
anesthetization was to block the ulnar nerve at the elbow and ro inject novocain about the 
base of the fifth and fourth fingers. Under these conditions an attack could not be provoked 
m the anesthetized fingers by immersing them in cold water. The authors conclude. 
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“ Sympathetic ganglionectomy prevents manifestations of typical Raynaud’s disease when 
all nerve-fibres are severed Now Lewis has shown repeatedly that local anaesthetization 
of the ulnar nerve in such cases (uncomplicated as well as complicated) does not prevent 
attacks of vasospasm. Simpson, Brown, and Adson point out that the median and ulnar 
nerves normally communicate in the pahn, and some tminterrupted vasomotor fibres may 
stiU reach the httle finger when the ulnar nerve is blocked at a higher level. To remove this 
possibility they also anaesthetize the bases of the fourth and fifth fingers. This test, however, 
seems to be open to objection, as the following experiment carried out in the course of the 
present study shows : — 

The sympathetic chain on one side was removed from the renal vein to the lower end 
of the sacrum in the monkey. When ample time had elapsed for degeneration of all the 
post-ganglionic fibres, the test was made (Fig. 551). The affeaed limb was allowed to cool, 
and the sciatic and femoral nerves were then divided in the thigh to make certain that no 
vasomotor fibres remained. No rise of temperature occmred. Some thirty minutes later 
novocain was injected about the base of the third toe. The temperature of this toe increased 
by 10° F. in ten minutes, and it remained relatively warm. The temperature of the fourth 
toe did not change, remaining just above that of the room. That is to say, local injection of 
novocain into a part long since deprived of all known vasomotor fibres is followed by a 
moderate degree of vasodilation which persists for some time. 

To sum up ; Of the 9 patients reported in the paper under discussion, 6 are automatically 
excluded ; of the 3 that remain, i is in favour of the authors’ contention, i is opposed to it, 
and the third caimot be admitted as evidence. 

The weight of evidence thus points to the conclusion that complete sym- 
pathetic denervation of the upper limb in cases of Raynaud’s disease is no guarantee 
against ‘ recurrence 

It is to James White, of Boston, that we owe a satisfactory explanation 
of the discrepancy between results in the upper and lower limb. He showed that 
the denervated blood-vessels of the hand become very sensitive to adrenaline after 
cervico-thoracic ganglionectomy, whereas after the conventional lumbar ganglion- 
ectomy the vessels of the foot remain relatively insensitive. White also pointed 
out the significant fact that by these operations the post-ganglionic fibres to the 
hand are divided, while it is the pre-ganglionic fibres to the foot that are cut, the 
post-ganglionic fibres remaining intact. 

n. METHODS OF STUDY 

This study is an attempt to analyse the early and late effects of division of 
vasomotor fibres on the responses of limb vessels by means of skin-temperature 
records. Attention is focused on the important differences between the effects of 
pre- and post-ganglionic section of the vasomotor fibres, and on the phenomenon 
of adrenaline sensitization. Because the essential feature of Raynaud’s syndrome 
is reduction in the rate of blood-flow in the extremities, and because this is the sole 
cause of serious complications such as gangrene, it appears to be sound practice 
to base a study of the treatment of the malady on skin-temperature records ) for 
the temperature of a given area of skin is an index of the rate of blood-flow through 
it and the underlying tissues, and not merely a measure of vasodilatation. 

A. SKIN-TEMPERATURE DETERMINATIONS 

Rhesus monkeys (Macaca mulatto) were used in aU experiments. Temperature 
records were obtained as follows : The monkey lies on its belly in an insulated 
box (Fig. 552)5 the temperature of which may be kept constant within 1° F., or may 
be altered at will. The animal’s hands firom the wrists, or its feet from the ankles. 
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and its head, protrude through small holes cut in the box, and are therefore sur- 
rounded b}' air at the temperature of the room. A thermocouple (constantan-iron) 
is attached by a small piece of adhesive tape to the pahnar surface of the tip of 
each forefinger or the plantar aspect of each third toe, as the case may be. A 
third thermocouple is inserted four to five centimetres into the rectum. The thermo- 
couples are connected to a ‘ Alicromax ’ recording potentiometer (Leeds and 
Northrup). Stable conditions have been obtained by the use of dial as a light 



belnw show how temperature records were taken. Temperature recordmg machme above ; 

tins nf T sho^vn in the box, ^-ith thermocouples attached by small strips of adhesive tape to the 
divirl^ loreiingers. w. Leads from thermocouples. The anin^l lies on a wooden gratmg which 
fan F K ^ compartment of the box from the smaller lower compartment- electncally dnven 

ment s^stracting if from the top and blowmg it back mto the lower compart- 

the tunnel, T. The fan contains an automatically controlled heater which warms the air. In 

means nf ® copper pipe (not shown), connected to a refrigerating system. By 

heating and cooling arrangements, the temperature of the air m the box may be rapidly 
adjusted to any temperature from 60 to 160’ F. 


anesthetic, 0-4 c.c. per kilogram of body-weight being given by intraperitoneal 
injection, and it is important to bear this in min d in the interpretation of the 
records here reproduced. However, there is good evidence that dial does not 
notably depress the activity of the autonomic sj^stem, at all events at subcortical 

e s (Grant,!^ Cannon-'’). Anesthesia was rarely deep enough to abolish the 
comeal reflex. j f ^ 
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Continuous temperature records lasted two to twenty hours, usually about 
five hours, and they were repeated at intervals up to eleven months after operation. 

The normal rectal temperature of the monkey is about ioi° F. A short 
period of exercise, for example chasing the animal about the room, will raise it 
2 or 3° F. 


B. ANATOMY 

As it has been difficult to obtain necessary information concerning the anatomy 
of the sympathetic system of the rhesus monkey, several dissections have been 
made. These show that there are many variations in the detailed anatomy, but 



Fig. 553.— a, — D iagrammatic rejjresentation of outflow from the spinal cord of pre-ganglionic (red) 
and post-ganglionic (green) sympathetic vasomotor fibres to the limbs in the rhesus monkey (based on the 
rese^ches of^ Langley*** and Gaskell*"). Broken lines indicate inconstant fibres. S.C.G., Superior 
cervical gangHon; M.C.G., Middle cervical ganglion; Int. C.G., Intermediate cervical ganglion; S.G.> 
Stellate gmglion ; TH.2, second thoracic ganglion; L.1, First lumbar ganglion; S.l, First sacral ganglion. 

°fr”To show position of the vasomotor fibres in the spinal cord, and their relation to the pyramidal 
tract, PY.TR. (After Foerster). 
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±at the major features are as constant as they are in man, and that the monkey’s 
sympathetic system as a whole closely resembles its human counterpart. 

Fig. 553 represents diagrammaticaiiy the sympathetic vasomotor outflow to 
the extremitiesj and it embodies the brief description which follows of the relevant 
anatomy and the experimental surgical procedures. 

The brachial plexus in the rhesus monkey arises from the same nerve-roots 
as in man, and it is similarly constituted. The most caudal grey ramus to the 
brachial plexus arises from the 2nd thoracic sympathetic ganglion and runs to 
the 1st thoracic nert'e ; grey rami to the 8th, 7th, 6th (and sometimes the 5th) 
cervical nerv'es arise from the stellate ganglion and constitute the major portion of 
the vertebral nerve. Smaller branches arise from the stellate ganglion, or the 
lower part of the cervical sjunpathetic chain, intermediate cervical ganglion, and 
middle cervical ganglion, and course laterally in front of the scalenus anticus to 
reach the brachial ple.xus, mainly in its upper part. The pre-ganglionic fibres to 
the upper limb arise mainly from the 4th or 3rd thoracic segment to the 9th 
(Langley^®). It is possible that a few fibres arise also from the second segment. 
Most or all of the pre-ganglionic fibres to the eye arise not lower than the ist 
thoracic segment. According to Foerster the vasoconstrictor fibres to the arm in 
man arise from the 2nd thoracic segment to the 6th or 7th. 

There are seven pairs of lumbar nerves in the monkey, and usually’ six pairs 
of lumbar sympathetic ganglia. The sciatic nerve as found in man is represented 
in the monkey by a loose combination of the internal and external popliteal nerves 
below the greater sciatic notch, formed of branches from the yth lumbar nerve to 
the 2nd or 3rd sacral nerve. These receive grey rami in rather irregular fashion 
from the corresponding sympathetic ganglia. Pre-ganglionic fibres to the lower 
limb arise from the 9th thoracic segment to the 2nd or 3rd lumbar segment. The 
femoral nerve arises from the 3rd, 4th, and 5th lumbar nerves, or from the 4th 
and 5th only, and the obturator nerve from the 4th and 5th lumbar nerves (Hartman 
and Strauss,^^ and personal dissections). 

C. OPERATIONS 

The following operations have been most often employed in these studies : — 

I. Upper Limb. — 

a. Post-gangUonic Division of the vasomotor fibres consists in removal of the 
second thoracic ganglion, the fused first thoracic and inferior cervical ganglia, the 
^’d^e cervical ganglion and the intervening parts of the sympathetic chain, and 
in division of all rami at a short distance from their attachment to the ganglia. The 
operation is carried out from the front, and it is rendered simple by dislocating 
the mner end of the clavicle and retracting it downwards. The clavicle is easily* 
stitched back into position, and the use of the limb is not impaired. 

h. Pre-ganglionic Division is performed by removing the inner end of the third 
rib through a posterior incision, by identifying the easily accessible thoracic 
sympathetic chain, and by dividing it just above the third thoracic ganglion, whose 
grey’ and white rami are also cut. Regeneration is prevented by ligaturing the 
^shed ends of the divided thoracic chain and tying them back into the opened 
mtercostal space, the upper end up and the lower end down. Pre-ganglionic division 
3s also been done by intradural division of the 3rd to the 9th thoracic anterior 
roots, the corresponding posterior roots being left intact. 
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2. Lower Limb. — 

a. Post-gangUonic Division is done by removing the lumbosacral sympathetic 
chain transperitoneally from the renal vein to the lower end of the sacrum. This 
includes all the sacral ganglia and all the lumbar ganglia except the first mo. 

b. Pre-ganglionic Division is done in the same way, except that the chain is 
removed only as far down as the level of the bifurcation of the aorta, and thus 
includes lumbar ganglia 2, 3, and 4 (the second ganglion may escape). 

Post-ganglionic and pre-ganglionic sympathectomy arc often referred to in the 
following pages as denervation and decentralization respectively. 

m. EXPERIMENTAL FINDINGS 
A. VASCULAR REACTIONS OF NORMALLY INNERVATED LIMBS 

The temperature changes which occur in normal extremides on exposure to 
cold are shown in numerous figures. So far as we can determine, sympathectomy 



TIME IN MINUTES 

Fig 554 — Monkey SS 18, unoperated animal. R2 and L2, Right and left forefingers ; RL. T , 
Rectal temperature , B T , Box temperature; RM. T*., Room temperature, Toshou the action of adrenaline 
m normally inner%ated finpers Three injections of 1—25,000 solution of adrenaline are gi\en under 
conditions favouring vasodilatation Each dose is followed by a fall in temperature of the fing^ 
indicating vasoconstriction, proportional to the quantity of adrenaline injected In this ammal the 
cooling effect is a little less in the right forefinger than m the left. This ma> be asenbed to some 
unrecogmzed defect in experimental technique, or to a slight difference between the vessels of the hands 
in an apparently normal animal Numerous tests of this kind have been made and we have not observed 
greater differences in normal bilaterally symmetrical pans than that shown here. 

of one limb has no significant effect, temporary or permanent, on the vessels of 
the other limbs. Fig. 554 shows the reaction of the normal monkey to increasing 
doses of adrenaline. Injections were made into the temporaUs muscle in this and 
all other experiments, and all doses are expressed in cubic centimetres of solution 
per kilogram of body-weight. The degree and duration of vasoconstriction 
following injection of adrenaline is seen to be proportional to the dose. In normally 
innervated limbs injection of a small quantity of adrenaline is often followed by 
a rise in temperature, due to vasodilatation {Fig. 555). Though the rise is not 
great, it represents a considerable increase in blood-flow, for the temperature of 
the fingers is already not far below that of the blood. Such vasodilatation is only 
seen when the part is already warm ; it has not been found to occur when the 
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Fig. 555 — Monkey SS 31, unoperaicd animal. R F. 2, Right forefinger ; R F. 5, Right little finger ; 
RL. T., Reaal temperature , B T , Box temperature , RAl. T , Room temperature. To show that small 
doses of adrenaline in the normal ammal may be followed b\ \asodilatation. In this animal a large 
quantity is required to produce \asoconstnaion. The temperature of the forefinger is the same as that 
of the little finger except where showm. 


RT. TH. CHAIN 



^ — ^Monkey, SS 8, dmsion of right thoraac cham at third ganglion. R2 and 1^2, 
forefingers ; RL. T., Rectal temperature , B.T , Box temperature, R-M. T., Room tempera- 
re. Record A was obtained just before operation. The animal was hard hit b> the operation, which 
^ni^ally severe. Record B, taken 6 hours after the wound was closed, illustrates two pomts . the 
aA immediate effects of sj-mpaihectoniy is to reduce somewhat the constrictor effect of 

an^^ s^Tnpathectomized vessels compared wTth those of the normal side; the second is that an 

mmal in poor condition becomes generally sensitized to adrenalme — a dose of adrenaline equal to that 
^ven to this ammal before operation afterwards produces a distmctly greater and more prolonged fall 
m temperature on both sides. 
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fingers and toes are cold, no matter how small the dose of adrenahne employed. 
Having determined the dose of adrenaline which was followed by a moderate degree 
of vasoconstriction, ergotoxine was injected in a group of five monkeys and the 
same doses of adrenaline repeated. In each animal the dose after ergotoxine was 
followed by vasodilatation {Fig. 568). This phenomenon of “ adrenaline reversal ”, 
first described by Dale,® affords further evidence in favour of the presence of vaso- 
dilator fibres to the peripheral cutaneous vessels in the monkey. 

Figs. 554 and 555 show that there is some variation in the degree of constrictor 
response of the vessels of healthy animals to adrenaline. Should an animal be in 
poor health, it is interesting to observe that it will show a considerable degree of 
general vascular sensitization. An animal ill from pulmonary tuberculosis, or in 
poor general condition, or suffering from the effects of several doses of aneesthetic 
or from a severe operation, will show an over-reaction to adrenaline {Fig. 556). 
The pallor of ill health in human beings may be of the same nature. Grant has 
suggested that this sensitization to injected adrenaline is only apparent, and that 
part of the constrictor effect is to be attributed to an adrenaline-Uke substance 
produced in the body in ill health. 

B. IMMEDIATE EFFECTS OF SYMPATHECTOMY 

Division of the vasomotor fibres to an extremity is followed within a few 
minutes by profound vasodilatation which is very difiicult to overcome by cooling. 
This is true whether the lesion is made by dividing the peripheral nerves, by hemi- 
secting the spinal cord, or by interrupting the vasomotor fibres at any intermediate 
level. The vasodilatation is perhaps most intense when the lesion is post-ganglionic, 
but the difference is small. Fig. 557 shows that shortly after the animal left the 
operating table the temperature of tihe sympathectomized leg was only about 4° F. 
below the rectal temperature, although this was 5° F. subnormal, whereas the 
normal foot was rapidly cooling. When the room temperature was quickly reduced 
almost to freezing-point the normal toes assumed a temperature barely higher than 
that of the surrounding air. The sympathectomized toes also began to cool, but 
their temperature soon levelled off at about 75° F. It is clear that at least part 
of this fall on the operated side may be accounted for directly by increased heat 
loss due to the steeper gradient between the temperature of the body and that of the 
air. The rate of heat loss from the toes is directly proportional to the difference 
in temperature of the blood entering the toes and that of the surrounding air, 
assuming that the rate of blood-flow is constant. Before the room is cooled, the 
ratio between the difference in temperature of the blood and the air, and the blood 
and surface of the toe is, in this case : 

(96° — 76°) : (96° — 92°) =20 : 4 = 5 : I. 

After the room is cooled the ratio is : 

(95° - 35°) : (95° - 75°) = 60 : 20 = 3 : I. 

That is to say, the rate of heat loss is either increased disproportionally to the fall 
in temperature of the room, or the rate of blood-flow is reduced by some degree 
of vasoconstriction. In these experiments, the room was cooled by opening the 
door and window, allowing a cold draught to blow directly on the exposed feet. 
The following experiment affords evidence that the draught ione probably accounts 
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for the disproportionate heat loss. The leg of a recentlj’ dead animal was ampu- 
tated at the knee. From the middle toe the flexor tendons were removed and 
a small electric heater consisting of a small glass tube containing a coil of platinum 
wire was placed in the tendon-sheath, a thermocouple was fixed to the surface of 
the mbe, and the skin was closed. A second thermocouple was applied to the 
skin directly over the first, and a third was arranged in the air one inch away 

'F 



. .Wonxey SS 23, three-quarters of an hour after removal of left lumbosacral chain. R2 

Right :md left second toes ; Rl. T., Rectal temperature ; B. T., Box temperature ; RAl. T., Room 
newly sympathectoraized toes remain warm though the rectal temperature is only 
room temperature is reduced almost to freezing-point. The room was cooled by opening the 
aoor and window, admitting an jc>* draught. 

from the toe. Fig. 558 shows the temperature differences between the skin, 
the heater (crudely representing the blood-stream), and the room air. The 
supercooling effect of draught is conspicuous. Ratios calculated similarly to 
those already given are as follows : Fig. 558 A, no draught, 5:1; Fig- 558 B, 
moderate draught, 2-8 ; 1 ; and Fig. 558C, strong draught, 1-5 ; i. These 
hgures demonstrate that the disproportionate fall in temperature of the newly 
s^patheetbmized part in Fig. 557 may be accoimted for by the cold draught. 

I any vasoconstriction occurs it is very slight. (Full dilatation may persist in the 
newly sjTnpathectomized part when the rectal temperature is as low as 86° F.) 

VOL. xsiv— Ko. g6 51 
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It may be concluded that the immediate effect of sympathectomy is to abolish the 
vasoconstrictor response to external cold and to reduction in body temperature 
within very wide Hmits. 

Though sympathectomy has so remarkable an immediate effect on the reaction 
of vessels to cold, their constrictor response to adrenahne shows httle change. 
During the first twenty-four hours after operation the vasoconstrictor reaction is, 
nevertheless, rather less on the sympathectomized side than on the normal side 
(Fig. 556 A, B). This is so after peripheral nerve division, sympathetic ganghon- 
ectomy, pre-ganghonic trunk division, and hemisection of the spinal cord. 
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Fig. 558. — Amputated foot. A small elearic heater s placed in the tendon-sheath of a toe from 
which the flexor tendons have been removed. Having shown that the temperature difference between 
the heater (crudely representing the warm circulating blood) and the overlying skin is directly propordonal 
to the temperature of the surrounding air, the experiment here illustrated was done. The chart indicates 
the notable cooling effect of draught. 


C. LATER EFFECTS OF SYMPATHECTOMY 

I. Post-ganglionic Sympathectomy. — There is a considerable and clinically 
important difference between the later effects of pre- and post-ganglionic lesions. 
The condition following sympathetic denervation, typified by the conventional 
operation for vasospasm of the upper hmb, will be described first. Fig. 559 shows 
the temperature changes of the forefingers of an animal four months after left 
cervico-thoracic sympathetic ganghonectomy. Vasomotor activity has returned to 
a considerable degree in this animal, and the changes in tone of the sympathec- 
tomized vessels are unusually brisk. When the temperature of the room is reduced 
from 72° F. to 41° F., constriction of the normal and sympathectomized vessels 
results to an almost equal degree. When the room is warmed and the rectal 
temperature rises a httle, dilatation of the sympathectomized vessels is delayed 
and takes place more slowly than on the normal side. Though most animals 
subjected to cervico-thoracic ganghonectomy react to cold in a manner comparable 
to this, there is some individual variation, and a considerable degree of vaso- 
dilatation may persist in the face of. cold sufficient to cause abrupt vasoconstriction 
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in the normal limbs. In our experience this is unusual, only one monkey in twelve 
showing what may be termed a good degree of chronic vasodilatation {Fig. 571, 
first part of chart). Moreover, it seems important to realize that denervated vessels 
may react to cold even more intensely than those of the normal side {Fig. 560). 
That is to saj', cennco-thoracic sympathetic ganglionectomy sometimes induces in 
the normal animal a state comparable to that which the operation is designed to 
relieve in patients with peripheral vasospastic disease. 

°F 



SS 1, four months after left eemco-thoraac ganghoncctomy. R2 and L2, 

Tff u ; RL T, Rectal temperature ; B T, Box temperature ; RAi T, Room temperature, 

® great recovery of vaiomotor aauity tone ’) in sympathectomized vessels, after post-ganglionic 
vasomotor fibr«. At first the room is warm and conditions favour vasodilatation, and the 
almost, but not quite, as warm as the corresponding normal finger. On 
flhntnf T, fingers also cool, at first o%ving to increased heat loss. Ten minutes later there is an 

thfi. temperature, indicating that vasoconstnction has occurred. When the room is heated 

P^^'^^P^Jzed fingers, at first a little warmer than their fellows, lag behind the normal side, 
due Sides seen m the first half of tins chart is xmusuaj, and is probably 

fn-rifT-ri T rapidity and depth of the changes m room temperature. Temperature changes in sj-mpathec- 
tii*. j abrupt and extensive alterauons m lemperauire occur more sloT^ly, as in 

tne second half of the chart. 

In two animals the post-ganglionic fibres to the lower limb were similarly cut 
by removing the lumbosacral chain from the renal vein to the lower end of the 
sacrum, and in both animals recovery of reactivity has been rather more rapid and 
complete than in most of the upper limb denervations {Figs. 551 and 564). 

No attempt is made here to give a detailed description of the reactions of 
vessels that have lost their post-ganglionic fibres, since unrivalled accounts 
are available in the publications of Lewis,-^> and GranF^> and their 

associates. 

2. Pre-ganglionic Sympathectomy. — ^The experiment on which Fig. 561 is 
ased showed that in the presence of moderate cold sufiicient to cause nearly 
complete closure of the vessels of the normal fingers, evidenced by the close 
^pproxunation of their temperature to that of the room, considerable vasodilation 
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persists on the decentralized side months after operation.* Fig. 562 shows that 
a similar state of affairs holds after the corresponding operation in the lower limb 



Fig. 560.— Monkey SS 15, twenty-two 
days after right ccrvico-thoracic ganglionec- 
lomy, R2 and L2, Right and left forefingers; 
RL.T., Rectal temperature; B.T., Box tem- 
perature ; RM.T., Room temperature. To 
show that a part deprived of its post-ganglionic 
nerve-supply may react to cold with abnormal 
readiness. Rectal temperature is kept above 
normal so that vasoconstriaor impulses are 
inhibited ; the normal hand remains w’arm 
except when the room is supercooled for a 
short time. The sympathenomized fingers, 
warm at first, cool when the temperature of 
the room falls from 74° to 55® F, and they 
remain cold. Their temperature remained 
within 1® F. of the room temperature for 
fifteen hours. No signs of local nutritional 
disturbance could be detected subsequently. 


(the conventional operation in man). The degree of vasodilatation under average 
conditions tends to be less than that present immediately after operation, and it is 


Fig. 561. — Monkey SS 3, three 
and a half months after division of 
right thoracic chain ; R2 and L2, 
Right and left forefingers ; RL.T., 
Rectal temperature; B.T., Box temp- 
erature; RM.T., Room temperature. 
To show chronic vasodilatation after 
pre-ganglionic division of vasomotor 
fibres, in contrast to Figs. 559, 560. 
The finger deprived of its pre-gan- 
glionic supply (post-ganglionic fibres 
intact) remains warm throughout. The 
normal finger begins to cool when the 
rectal temperature is reduced, and 
further rapid cooling follows the fall 
in room temperature. 


op NO. 8 

R. THORACIC CH. 



* Grant has shown that the ‘ tone ’ of vessels deprived of their pre- or post-ganglionic 
fibres is largely independent of reduction in body temperature, because vasoconstriaor 
impulses of central origin, arising in consequence of cooling of the blood, cannot reach the 
vessels. This is the probable explanation of the divergence in temperature hettveen 
the normal and sympathectomized fingers in this chart (_Fig. 561) during the first hour when 
the reaal temperature falls from 103° to 101° F. Under conditions such as those which hold 
during that time, relative vasodilatation may similarly persist after division of post-ganglionic 
fibres. But vessels whose post-gangUonic fibres are intact and whose pre-ganglionic fibres 
are cut are to a considerable extent unaffected by external cold also, as may be seen in the 
second half of Fig. 561 (and in Fig. 562, where the rectal temperature remained at 103° to 
104 F.) ; whereas vessels without post-ganglionic fibres constrict to a normal or supernormal 
degree under similar conditions (Figs. 559, 560). 
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more easily reduced by cold, yet it is considerable when compared with the normal 
limb or a limb subjeaed to post-ganglionic sympatheaomy. 

“F 



Fig. 562. — Monkey SS 1, clc\'cn da>*s after removal of left lumbar chain watb ganglia 2, 3, and 4. 

R3 and L3, Right and left third toes ; RL.T., Rectal temperature ; B.T., Box temperattirc ; RM.T., Room 
temperature. To show that vasodilatation persists after prc-gangUonic s^-mpathcctomy, as in Fig. 561. 

This is compatible s^ith the condition obscr\‘ed in man yean after the same of operation. 

3. Adrenaline Effects. — The reaction to adrenaline some time after cervico- 
thoracic ganglionectomy is illustrated in Fig. 563. The denervated part, its 



post-ganglionic fibres having degenerated, is about ten times as sensitive as the 
control side. Fig. 564 shows that the corresponding operation in the lower limb 
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also leads to great adrenaline sensitization. Fig. 565 illustrates a typical reaction to 
adrenaline after decentralization. The operated side is about three times as sensi- 
tive as the normal side. That is to say, decentralized vessels are a great deal 



Fig. 564. — Monkey SS 23, fourteen days after removal of the lumbosacral chain. R3 and L3, 
Right and left third toes ; RL T, Rectal temperature ; B T, Box temperature ; RAi T, Room temperature. 
To show adrenaline sensitization and the great recovery of vasomotor activity or * tone * after post-ganglionic 
sympathectomy in the leg. When the monkey, under dial, was placed in the box, the left foot was warm, 
the right cool. The record was begun a few minutes later and shove's the right foot to be rapidly warming, 
whereas the left foot (post-ganglionic fibres cut) is cooling towards room temperature, and it remains 
cool for seventy minutes. Great adrenaline sensitization is present ; its degree could not be determined 
owing to the difficulty of re-establishing vasodilatation in the sympathectomized foot. 


less sensitive to adrenaline than denervated vessels ; nevertheless sensitization is 
unequivocal. The corresponding operation in the lumbar region yields essentially 



Fig. 565. — Monkey SS 18a, one month after division of the left thoracic chain at the third ganglion. 
R2 and L2, Right and left forefingers j RL. T., Rectal temperature ; B. T., Box temperature s RM. T-, 
Room temperature. To show the degree of adrenaline sensitization developing after pre-ganglionic 
sympathectomy ; in this case about two to three times normal. In some animSs the sensitization is 
greater, up to five times normal. 


similar results. In our animals adrenaline sensitization developed between twenty- 
four and forty-eight hours after sympathetic nerve section (Fig. 566 ) ; it has not 
increased perceptibly after a week, and from that time it has persisted unchanged 
for as long as we have observed our animals, which in some cases is eleven 
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months. The time of onset of sensitization is apparently independent of the 
distance from the lesion to the end of the severed nen'e fibres.* 

Stinpathectomized vessels become sensitized to other vasoconstrictor sub- 
stances besides adrenaline (Dale and Richards'^. We have tested the eflfeas of 
injections of pitressin (Parke, Davis & Co. — 20 pressor units per c.c.) and ephedrine, 
after pre- and post-ganglionic sympathectomy, and find that the sensitization to 

these substances differs in one striking feature 
from that seen with adrenaline. When the 
post-ganglionic fibres are cut the degree of 
sensitization is never great, and it may be so 


NO. 7 

L. TH. CHAIN 
a DAYS 

“F 



'F 



Fro. 567 — MonV.c> SS 30, fear months after nebt cemco- 
ihoracic eansboneCTom>, and dm'ion of left thoracic chain at 
the third fraa?Iion R2 and L2, Rich: and left forefingers, RLT, 
Rr«al temperature , B T, Box temperature The nght fore* 
finger (post-ganclioruc fibres cut) is much more sensitive to 
adrenalme than ihe left forefinger <pre-ganabomc fibres cut; In 
the case of ephednne the re\crse is true 


slight as almost to pass undetected by the 
skin temperature method. On the other 
hand, pre-ganglionic lesions render the vessels 
readily susceptible to both pitressin and 
ephedrine (Fig. 567). 

4 < Subsidiary Findings. — Arising out of frie foregoing experiments are three 
oints, not directly concerned with the main thesis, which may be mentioned 
ere ; — 

a. Sympathetic Vasodilator Fibres . — ^The vasodilatation which is induced in 
ormally innervated limbs by small doses of adrenaline fails to occur when the 
mipathetic supply is interrupted either proximal or distal to the sympathetic 


Fig 566 — Monkey SS 7, fortj'-cight hours 
Tcr dl^i^slon of left thoracic chain at the third 
inglion. R2 and L2, Right and left fore- 
igcrs ; RL T., Rectal temperature ; B T,, 
ox temperature ; RAl. T., Room tempera- 
ire To sho'A that adrenaline sensitization 
‘velops within forrj'-eight hours of division 
vasomotor fibres In this animal sensitiza- 
3ti is already nearlj maximal. 


It has been suggested that degeneration of the peripheral part of a severed nerve-fibre 
3es not occur concurrently throughout its length, but rather progresses wave-like firom the 
e or section to the periphery. As development of adrenaline sensitization seems to depend 
3 tne occurrerice of degenerative changes in the severed nerve-fibres, and not simply on 
I erruption of impulses, it seemed possible that the time of onset of sensitization might be 
opomonal to the distance from the section of the fibres to their termination. However, 
en one uli^ nerve in a monkey was crushed at the wrist, and at the same time the other 
s etched in the axilla, neither little finger became sensitized to adrenaline within the first 
entj-four hours, and both were sensitized after another twenty-four hours. 
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ganglia. A small dose of adrenaline is then either without effect or is followed by 
a fall in temperature (contrast Fig. 555), and a rise in temperature has not been 
seen no matter how small the dose employed. Nor does adrenaline reversal occur 


after the administration of ergotoxine {Fig. 568). This is what would be expected 
if the sympathetic vasodilator fibres were sectioned along with the constrictors, as 
appears to be the case. Because these dilator effects of small doses of adrenaline 
disappear equally when sympathectomy is performed by sectioning the anterior 
nerve-roots and because they are unaffected by cutting the posterior roots (p. 813), 



time in minutes 


it is probable that most or all sympa- 
thetic dilator fibres concerned in the 
adrenaline reaction under discussion 
leave the spinal cord in the anterior 
roots, and not in the posterior roots. 

b. Recovery of Vasomotor ‘ Tone ’ in 
Arm and Leg. — In order to counteract 
the effect of gravity, the normal tone of 
leg vessels exceeds that of arm vessels,* 
so accounting, it is said, for the superior 
results obtained by lumbar sympathec- 
tomy in man. But the operation prac- 
tised on the upper and lower limbs 


Fig 568 — Monkey SS six months after left 
cervico-thoracic gangUonectomy. R2 and L2, Right 
and left forefingers , RL Tj Rectal temperature , 
B T, Bo\ temperature j RM T, Room temperature. 
To show the phenomenon of adrenaline reversal and 
Its abohuon by s>Tnpathectoniy. When a dose of 
adrenaline that causes a moderate degree of vasocon- 
stncuon is repeated after the injection of ergotoxine, 
vasodilatation takes place. There is no trace of the 
reversal phenomenon on the left, sympathectomized, 
side 


differs fundamentally, and this differ- 
ence, as we have seen, appears to be 
enough to account for the difference in 
clinical results in vasospastic cases of 
equal severity. When the arm and leg 
are subjected to the same type of sym- 
pathectomy (pre- or post-ganglionic). 


the effect is strikingly similar in both limbs. There is, however, some difference. 


Comparison of Fig. 559 with Fig. 564 and of Fig. 561 with Fig. 562 reveals that 
recovery of tone in vessels of the leg tends to exceed that in the arm, the opposite 


of what has been supposed. It seems that when blood-vessels are deprived of their 
nerve-supply they tend to assume a state of tone approaching the average normal. 


c. Sweating and Raynaud’s Syndrome, — The third point to which attention 
may be drawn refers to the periodic attacks of vasospasm which characterize 
Raynaud’s syndrome. It has been shown that blood-vessels deprived of their 
post-ganglionic sympathetic fibres usually soon begin to respond to cold much as 
do normal vessels. Yet the results of cervico-thoracic ganglionectomy for Raynaud’s 
syndrome are not so bad as this fact might lead one to suppose. It is tvidely believed 
that abnormal vasoconstrictor impulses of central origin operate in many cases of 
Raynaud’s sjmdrome and that their interruption by sympathectomy is an important 
factor in removing the disposition to attacks of vasospasm. But it must not be 
forgotten that sympathetic discharges of this nattrre involve the whole sympathetic 
apparatus, including the adrenal medulla. While post-ganglionic sympathectomy 
removes the possibility of nervous vasoconstriction of central origin, it renders the 


* The same argument holds for monkeys, since they spend much of their time senu- 
erect or climbing. 
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vessels so sensitive to adrenaline, that release of ‘ physiological ’ quantities from 
the adrenal glands, or release of an adrenaline-like body from a source other than 
the adrenals (Grant*^), may exert a profound vasoconstrictor effect which may well 
exceed that normally resulting from sjTnpathetic nervous impulses alone. 

There is another faaor to be taken into account which has not received the 
attention it perhaps merits. A well-known extra-vascular effect of sj’mpatheaomy 
whose influence on the temperature of the skin may be overlooked is the abolition 
of sweating. Monkey No. 31 often sweated profusely w’hen he became warm, and 
he sert'es well to illustrate the point at issue. In this animal the left ulnar nerve 
was crushed at the wrist. The usual degree of adrenaline sensitization developed 
in the little Anger, being maximal, or nearly so, when the record was taken {Fig. 
569). A moderate dose of adrenaline provoked the usual vasoconstrictor response 
on the sjTnpathectomized side, with a fall of 17° F., and recovery after thirty 





Fig 569 — Moxikey SS 3l> sijc da>s after crushing left ulnar nerve at wnst L2 and L5, Left fore- 
toger and Iitlle finger , RL T> Rectal temperature, B T, Box temperature , RM T, Room temperature 
To profound cooling effect of sweating The normal finger is at first a bnle cooler than the dener- 
\ ated finger (post-ganglionic fibres cut), probabl> on account of slight invisible sv. eating When adrenaline 
^ injected the usual \asoconstncuon due to sensitization occurs in the little finger, lasting thirty minutes 
Shght \ asoconstnction of the normal finger also takes place, it begins to pass off, then the temperature 
of the finger falls rapidly and remains below that of the room for thirty* mmutes Tins secondary fall m 
temperature comcided wath the appearance of beads of sweat on the undenervaied part of the hand 


minutes. The temperature of the forefinger (normally innervated) of the same 
hand fell 6° F., and began to warm as the effect of the adrenaline wore off ; then it 
fell again unexpectedly. At this time the whole hand except the little finger and 
the ulnar side of the ring finger was seen to be damp with sweat. The forefinger 
continued to cool to a point 3° F. below the room temperature, and only began to 
warm fifty minutes after the injection, and twenty minutes after the temperature 
of the sympathectomized adrenaline-sensitive finger had returned to its original 
level. The victims of Raynaud’s syndrome sweat profusely about the bands and 
feet. Evaporation of sweat cools the skin, and consequendy the superficial vessels. 
These, already narrow'ed by vasoconstrictor impulses, and perhaps by circulating 
vasoconstrictor substances, constrict further under the influence of cold, each 
factor increasing the effect of the others, and a prolonged attack of vasospasm may 
result. Any form of sympathectomy, by abolishing sweating, may prevent the 
formation of the vicious circle, and in this way alone may substantially reduce the 
number of attacks. 
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D. FACTORS CONCERNED IN THE RECOVERY OF VASOMOTOR 
ACTIVITY (TONE) AFTER SYMPATHECTOMY 

An attempt will be made to analyse the vasomotor condition illustrated by 
Figs. 56c and 564, where the part deprived of its post-ganglionic nerve-supply 
reacts to cold sooner and to a greater extent than the normal part under similar 
conditions. In normal circumstances the following possible factors may lead to 
constriction of the cutaneous blood-vessels of the extremities, with consequent 
cooling of the skin : — 

Vasoconstrictor impulses passing along sympathetic vasoconstrictor nerves, or 
along extrasympathetic nerves. 

Inhibition or interruption of vasodilator impulses passing along sympathetic 
vasodilator nerves, or along extrasympathetic nerves. 

Vasoconstrictor substances formed in the body, three of which are known, 
namely adrenaline, sympathin, and pituitrin (the first two may be identical). 

Lack of normal vasodilator substances, e.g., histamine-like bodies such as 
H-substance described by Lewis. 

Direct effect of cold on vessels. 

1. Interruption of Vasomotor Impulses. — 

Vasoconsirictor Impulses passing along Sympathetic Nerves. — Impulses of central 
origin can play no part, for the sympathetic nerves have been cut and post- 
ganglionic fibres have degenerated. Kuntz^' states that there are no ganglion cells 
along the waUs of blood-vessels from which impulses might arise ; also the presence of 
ganglion cells favours relative vasodilatation rather than constriction {Figs. 561, 562). 

Extra-sympathetic Vasoconstrictor Nerves. — It may be stated here that there is 
no satisfactory evidence for the presence of such nerves. This point is discussed 
on pages 812 et seq. 

Interruption of Vasodilator Impulses. — Sympathetic vasodilator nerves accom- 
panying the vasoconstrictor fibres are almost certainly present in many kinds of 
animals, including monkey and man, and as they accompany the vasoconstrictor 
fibres, sympathectomy destroys them. It is known that vessels which have been 
denervated for some time are prone not to relax completely when the body is warmed, 
the temperature of the part they supply rarely becoming quite as high as in the 
corresponding normal limb. The work of Lewis and Landis,-- and Lewis and 
Pickering^® strongly suggests that failure of maximal dilatation is due to interruption 
of sympathetic vasodilator fibres. But Figs. 564, 566, and 570 show that the 
temperature of the denervated part can rise almost as high as that of the normal 
limb when conditions favour vasodilatation. This indicates that the absence of 
vasodilator impulses probably plays little part in the recovery of contractile power 
of sympathectomized vessels. 

Interruption of Extra-sympathetic Vasodilator Impidses. — This does not concern 
the present issue and is discussed on page 812 et seq. 

2. Vasoconstrictor Substances. — 

Adrenaline. — ^Vessels deprived of their post-ganglionic sympathetic supply 
become intensely sensitive to adrenaline {Figs. 563, 564), and amoimts of 
adrenaline which can enter the blood-stream when the adrenal glands are subjected 
to adequate physiological stimulation are sufficient to cause prolonged vaso- 
constriction (Freeman et al.^^). Freeman, by plethysmographic methods (personal 
communication), has shown that adrenaline produces a similar constrictor effect 
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when the limb is kept in water at blood heat, so that this effect is not dependent 
on some degree of cold. 

PiUntrin. — Lewis-® (pp. 237-8) has shown that pituitrin probably plays no 
part in the normal reactions of skin vessels, at all events the arterioles ; Grant“ 
finds that removal of the pituitarj' body does not influence the reactions of sjanpa- 
thectomized vessels ; and we have found only a ver}' mild degree of sensitization 
to pitressin in denervated vessels. 

Sympathin . — ^We have no experimental evidence to offer concerning the possible 
role of s}'mpathin in the recover}’ of vascular tone. The quantit}- entering the 
blood-stream imder the conditions of these experiments is probably ver}' small 
(Rosenblueth and Schlossberg-'''). 

Lack of Normal Vasodilator Substances. — Grant*® discusses the view that 
continued h}Tera:mia may reduce the concentration of vasodilator substances in 
the tissues, and concludes that “ we caimot therefore in this way account for the 
increased responsiveness of the denervated vessels 

- NO. 18 

DEN. L. ADRENAL 57 DAYS 

EXCISION R, ADRENAL 15 DAYS 
R. STELLATE A DAYS 



3 - Effect of Cold on the Vessels. — In two monkeys the adrenal medulla 
was inactivated by removing one adrenal gland and denervating the other : cervico- 
thoracic s}’mpathectomy was then performed. Fig. 570 shows that when the hands 
(and, as usual, the head) are exposed to cold, the sympathectomized fingers cool 
readily. This record was taken only four da}rs after operation. It was repeated 
ten days later with a similar result, and the second anim al behaved in the same way. 
Denervated vessels thus constrict when exposed to cold, in the absence of adrenaline. 
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It is possible that circulating sympathin or pituitrin are partly responsible for vaso- 
constriction in these circumstances, but the simpler and more acceptable explana- 
tion is that the vessels have acquired a direct susceptibihty to cold. 

Since this was written we have carefully studied Grant’s^® recent paper on 
the effects of denervation on the vessels of the rabbit’s ear, in which he presents 
evidence indicating that the recovery of activity in vessels deprived of their 
sympathetic nerves is largely due to formation of an adrenahne-like body which 
is not adrenaline, nor pituitrin, and probably is not sympathin. Grant states also 
that external cold may cause constriction of denervated vessels, in excess of that 
produced in the normal vessels, but he does not seem to think external temperature 
is as important a factor in the variations of tone of the denervated vessels of the 
rabbit’s ear as it appears to us to be in the monkey’s hands and feet. This subject 
is pursued in the next section. It is of course recognized that cold may act by 
hberating an adrenaline-like substance. 

4. Combined Effect of Cold and Adrenaline. — Either adrenahne or cold 
acting alone may exert a very considerable constrictor effect on sympathectomized 
vessels {Figs. 563, 564, 570) ; combined, the sum of their separate effects is far 



Fig. 571. — Monkey SS 4, four months after right ccrvico-thoracic ganglionectomy. R2 and L2, 
Right and left forefingers ; RL T, Rectal temperature ; B T, Box temperature ; RM T, Room tempera- 
ture. To show the combined effect of adrenaline and external cold. This is the sole animal that showed 
a relatively persistent vasodilatation in a limb deprived of its post-ganglionic fibres ; half the usual 
degree of adrenaline sensitization developed. At autopsy the lesion appeared to be complete on naked- 
eye disseaion. 

exceeded. Fig. 571 shows part of a record obtained from the single animal which 
maintained a considerable degree of vasodilatation after cervico-thoracic sympathec- 
tomy, and which also showed less adrenaline sensitization than any other animal 
with a similar lesion. The chart demonstrates that a part not very sensitive to 
adrenaline when the room is warm may exhibit much greater sensitization when 
the room is cold, body temperature remaining well above normal. The fall in 
temperature of the fingers on cooling the room was in simple proportion to the 
fall in room temperature, showing the rate of blood-flow to be the same when each 
injection of adrenaline was made. 
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When the temperature of the body as a whole is reduced, an over-reaction to 
adrenaline is still clearer. An animal v/ith a pre-ganglionic lesion was used in this 
experiment, as it has not been foimd possible to re-estabUsh vascular dilatation in 
a part without post-ganglionic fibres under requisite conditions. As shown in 
Pig- 572) a small dose of adrenaline was followed by a fall in temperature, the 
rectal temperature being 103° F. The rectal temperature was then reduced to 
97‘5°) 3 tenth of the initial dose of adrenaline produced a fall in temperature 

through an equal range. Comparison of the temperature ratios shows that the 
rate of blood-flow was the same when each injection was given. This increase 
in sensitivit}' might be thought only apparent, on the grounds that adrenaline or 
an adrenaline-hke substance is produced when the temperature of the body falls. 



Fig. 572. — Alonke>’ SS 6, six days after intradural division of left thoracic antenor nerve-roots 3 to 9. 
R2 and L2, Right and left forefingers; RL T, Rectal temperature; B T, Bos temperature, R.M T. 
Room temperature. To show the combined effect of low blood-temperature and adrenaline. 


But full dilatation of the sympathectomized fingers persisted in spite of the low 
rectal temperature. Since injection of o-02 c.c. of 1-25,000 adrenaline was followed 
by considerable vasoconstriction, and since half this quantity produced only a 
minimal efifect, it follows that the amount of effective constriaor substance that 
may have been formed in the body must be minute (very much less than the equi- 
valent of -fTjths of the first dose of adrenaline injeaed), and any apparent sensitizing 
efifect produced in this way is therefore probably of minor importance. It is 
possible, however, that some substance is produced which, having little effective 
constrictor action itself, may yet serve as a powerful adjuvant to adrenaline. 

Grant has shown that his adrenaline-like body is formed imder conditions of 
muscular or nervous activity. In the experiments described in this paper, the 
monkeys were under the influence of dial. They were sufficiently deep asleep to 
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fail to react to the stimulus of injections into the temporal muscle except by a 
fleeting grimace. When rabbits are observed imder such conditions. Grant finds 
that the adrenaline-like substance does not appear to be present in active quantities. 

To summarize : the blood-vessels of an extremity deprived of their post- 
ganglionic nerve-supply soon regain activity. This recovery of contractile power 
to physiological stimuli often occurs to such a degree that in certain circumstances 
where the normal limb remains warm, the denervated limb tends to assume the 
temperature of the surrounding air. Among the more important of the many 
possible factors responsible for this abnormal cooling reaction is an increased 
sensitivity of the denervated vessels to the separate or combined effects of cold 
and adrenaline (or an adrenaline-like substance). 

E. THE PHENOMENON OF ADRENALINE SENSITIZATION 

It has been known for many years that smooth muscle whose motor nerves 
are derived from the sympathetic system becomes hypersensitive to adrenaline 
when these nerves are cut, and this phenomenon as exhibited by the blood-vessels 
of the rabbit’s ear was described by Meltzer and Meltzer-^ in 1903. It is to James 
White that we owe the first recognition of the importance of sensitizadon to 
sympathetic surgery. It has been shown that the vasoconstrictor effect of adrenaline 
on denervated vessels is increased about ten-fold {Fig. 563). Sensitization also 
develops constantly after pre-ganglionic lesions of the sympathetic trunk, but to 
a less degree — about three times normal {Fig. 565). It seemed possible that 
some or all of the adrenaline sensitization that develops after trunk lesions of this 
type was due to concomitant division of a few post-ganglionic fibres, in spite of 
all such lesions being made proximal to the first grey ramus in question, at all events 
where the arm was concerned {Fig. 553). For example, it might be that some 
fibres to the arm arising from the lower thoracic roots relay in the lower ganglia 
of the thoracic sympathetic chain, and that post-ganglionic fibres ascend in the 
chain to reach the second thoracic ganglion from which springs the first grey ramus 
to the arm. Langley^® wrote, “ Although each ganglion of the lateral chain sends 
the great majority of its fibres to the corresponding somatic nerve, some ganglia 
commonly send a few fibres to the nerve above, and some send a few both to the 
nerve above and the nerve below ”. To clinch the point, decentralization of the 
upper Umb was carried out in five monkeys by dividing the anterior roots on one 
side from thoracic segments 3 to 9 inclusive. Adrenaline sensitization developed 
just as it does when the thoracic chain is cut immediately below the second thoracic 
gangUon. 

Moreover, sensitization of about the same intensity occurs when the vasomotor 
pathw'ays are interrupted at a higher level, namely, in the spinal cord {Fig. 573 )- 
On the other hand, if lesions are made above the vasoconstrictor centre in the 
medulla oblongata, the sensitization phenomenon is considerably reduced. 

Some difference in the vasoconstrictor reaction on the two sides of the body 
is still found, however, when lesions of the vasomotor fibres are made at a higher 
level than the medulla.® Here a difficulty arises, for even if we assume that uni- 
lateral lesions of the nervous system above the medulla affect the vessels of only 
one side of the body, it is not easy to decide which is the normal side and which 
the abnormal, since the changes produced are not great. The left cerebral peduncle 
has been divided in one animal, causing a complete loss of voluntary movement 
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of the right arm and leg, and a complete left piloparesis. A week later the vaso- 
constriaor reaction to adrenaline was distinctly greater in the right (paralysed) 
fingers than the left, the left piloparesis remaining complete. These fin^gs 
could be explained by assuming that the vasomotor fibres decussate in the lower 
part of their course as they descend to the vasomotor centres in the medulla, and 
that the pilomotor fibres in the same region decussate high or not at all. The same 
difficulty clouds the meaning of vascular changes following lesions above the 
thalamus. Thus, when the motor and premotor cerebral cortex (areas 4 and 6 of 
Brodmann) is removed, the consequent relative vasodilatation usually seen on the 
opposite side of the body is not accompanied by an)' trace of adrenaline sensitiza- 
tion ; in fact vasoconstriction may be 

less than that on the same side as no. 27 

the lesion. Unilateral cortical lesions L. hemisection th. 7 

cause a consistent difference between ® days 


the vascular reactions on the two 
sides of the body, but this difference 
is small enough to raise doubt as to 
the side on which the change has 
occurred. 

It does not yet seem possible to 
draw definite conclusions with regard 
to vascular effects of injury to the 
brain at levels higher than the medulla. 
It seems legitimate to state, however, 
that unilateral adrenaline sensitization 
will follow division of the vasomotor 
fibres at any level below the medulla, 
and probably at any level below the 
caudal portion of the thalamus ; and 
that the fewer the number of cell 
stations there are between the lesion 
and the periphery, the greater wiU be 
the degree of sensitization. 

There is no reason to doubt 
that the sensitization developing after 
denervation is due to change in the 
peripheral structures. In the case of 
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Fig. 573. ^lonkey SS 27, eight after secticrr 

of left half of spinal cord at seventh thoradc segment. R4 
and L4, Right and left fourth toes ; RL. T., Rectal 
temperature ; B. T., Bos temperature ; R.M. T., Room 
temperature. To shenv that definite adrenaline sensitiz- 
ation develops after interruption of the vasomotor fibres 
at levels as high as the spinal cord. 


decentralization one might readily 

conclude that the change, whatever it may be, leading to sensitization takes 
place in the decentralized ganglia of the sympathetic chain. Feldberg and 
Gaddum® have presented evidence showing that the chemical mediator responsible 
for the transmission of impulses across the sjmapses of sj-mpathetic ganglia is not 
adrenaline but acetylcholine, and we have been able to demonstrate what appears 
to be acetylchoUne sensitization in decentralized ganglia {Fig. 574 )- Cannon and 
Rosenblueth® (1936) have recentl)' shown the same phenomenon in connection 
with the superior cervical ganglion and the nictitating membrane, and they appear 
to have proved that the increased effect of acetylcholine after decentralization is 
due to true ganglionic sensitization and not to any other cause. Hence it is 
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probable that adrenaline sensitization of decentralized vessels is an expression 
of some change at or near the vessels themselves. The nature of this change is 
obscure. Adrenahne is normally quickly destroyed in the body by oxidation. 
According to Bacq,^ when substances which retard oxidation are injected into the 
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Fig. 574 — Monkey SS 30, t\\cnt>-fivc da>s after right cerxico-thoracic panglioncaom> and dnision 
of left thoracic chain at third ganglion , and Alonkc> SS 18 a, eleven weeks after division of left thoracic 
chain at third ganghon R2 and L2, Right and left forefingers, RL T, Rectal temperature; B T, Box 
temperature, RM T, Room temperature Intramuscular injection of a dose of acctjlchohne of the 
size used in this experiment is followed b> a fall in temperature or no change in the normall> innervated 
fingers After pre-ganghonic s>Tnpathectomy, a considerable fall occurs, alvva>s much greater than 
on the normal side, as shown in the short chart to the nght Ev en if the normal or pre-ganghoncctomizcd 
parts are initially cool, a rise in temperature is not seen when acct>Icholme is injected. The longer 
chart on the left shows that such doses of acet>lcholine cause dilatation of vessels whose post-gangliomc 
fibres are cut 

blood-stream the animal is sensitized to adrenaline, and a given dose is followed 
by an effect several times normal. It may be that sympathectomy induces some 
change at or near the neuromuscular junction that prolongs the normal rate of 
oxidation of adrenahne. Rosenblueth-’ has suggested that sensitization is a result 
of increased permeability of the cells to adrenahne. 


F. EXTRASYMPATHETIC VASOMOTOR CONTROL 
The classical experiments of Bayhss- prove that stimulation of the distal cut 
end of the posterior roots causes a considerable vasodilatation in the peripheral 
part concerned. Bayhss showed that the sympathetic system plays no part in this 
reaction. He ascribed it to antidromic conduction along somatic sensory fibres, 
and until recently most physiologists have uneasily accepted his explanation. In 
1933 Bishop, Heinbecker, and O’Leary^ showed that the posterior nerve-roots 
contain a group of slow-conducting, non-myehnated, motor vasodilator fibres 
(“ C ” fibres) which do not enter the sympathetic rami or chains, whose cells of 
origin are in the posterior root ganglia “ accessible to reflex activation via synapses 
within the cord, and that none of such fibres mediate any of the commonly tested 
‘ afferent functions ’ ”. This work has been said by White^^ (p. 66) to render 
unnecessary the uncomfortable theory of antidromic conduction, and to provide 
an acceptable mechanical explanation for the observed fact of posterior root vaso- 
dilatation under experimental conditions. But the problem of the biological signi- 
ficance, if any there be, of this vasodilator mechanism which can be activated under 
experimental conditions remains in large part unsolved. Lewis and his associ- 
3tes2i) 22 , 23 discovered, however, that when an area of skin is rapidly supercooled 
by immersion in ice-water, a brisk vasodilator reaction occurs, limited to the part 
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so exposed. They showed further that this reaction is not abolished by sympa- 
thectomy and degeneration of the vasomotor fibres, nor is it abolished immeiately 
after ditdsion of all mixed nerves to the part, but that it disappears if time is allowed 
for the mixed nerves to degenerate. It is difficult to see how the vasodilatation 
observed in these experiments can occur when the mixed nerves are cut (but not 
degenerated) without the aid of antidromic conduction. 

No matter how we may interpret the results of the extensive investigations 
concerning the problem of ‘ posterior root vasodilatation ’, we caimot escape the 
conclusion that there exists a potent peripheral vasodilator mechanism, wffich is 
dependent upon the mixed nerves, and which may be susceptible to reflex influ- 
ence, perhaps involving the central nervous system. We have therefore carried 
out experiments designed to test the possible bearing of such a mechanism on the 
treatment of vasospastic states of the extremities. 

These experiments suggest that the reactions of the peripheral vessels of non- 
muscular parts of the Umbs to changes in temperature of ordinary degree are not 
in any important way dependent on the integrity of the posterior root fibres. The 
special conditions necessary to elicit Lewis’s vasodilator reaction have not been 
used in this work, air being the only cooling agent employed. In three monkeys 
the left upper limb was de-afferented by dividing the posterior nerve-roots ftom 
C.4 to Th.3 benveen the posterior root ganglia and the spinal cord. In all three 
animals the operated fingers tended to remain about 3° F. warmer than their fellows 
for about a month, when the temperatures became equal on both sides. The 
reactions to variations in external temperature and to adrenaline were otherwise 
the same as on the normal side. Full vasodilatation can occur, and does so as 
readily as on the normal side, and a rise in temperature, equal in the two hands, 
may also follow administration of a small dose of adrenaline. In one of these 
animals left cervico-thoracic sympathectomy was performed seventy-seven days 
after de-afferentation. The immediate and late effects were indistinguishable from 
those seen in animals with intact posterior roots. In one monkey the posterior 
root ganglia from C.4 to Th.3 were removed. Immediately after operation the 
affected fingers remained warm in spite of low rectal and room temperature (this 
dilatation may have been due to coincident irritation or injuiy to grey rami, but 
adrenaline sensitization did not develop, showing that the grey rami suffered no 
lasting damage). The second record from this animal, taken ten days later, and 
subsequent records, show that the operated fingers assvune almost the same tempera- 
ture as the normal ones, and show no abnormal temperature or adrenaline reactions. 
Because the posterior root fibres concerned with vasomotor activity appear to be 
exclusively vasodilator, the reactions of the vessels of de-afferented limbs to acetyl- 
choline have been closely observed. There was never any trace of sensitization 
to this substance, whether the posterior root ganglia were intact or not. Lewis 
believes that posterior root vasodilatation occurs by the liberation of hist amin e 
or a histamine-like body in the neighbourhood of the vessels, whereon it acts 
directly, hence the absence of sensitization to acetylcholine after post-root section 
might have been predicted. It may be added that the vasomotor reaction to 
histamine, whether injected locally or intramuscularly at a distance, has been 
modified in no consistent way in our animals bj^ any particular nerve lesion. 

In one monkey the anterior nerve-roots supplying the foot were sectioned 
within the dura on one side (roots L.4 to S.3), thus paralysing the voluntary muscles 
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of the leg but leaving the sympathetic supply to the foot vessels intact. No modi- 
fications in the reactions of the blood-vessels of the toes to temperature changes 
or to injected adrenaline or acetylcholine tvere observed. 

Section of all the mixed nerves to a part had the same effect on the reactions 
of the blood-vessels as sympathetic ganglionectomy (post-gangUonic division), as 
observed by our methods, and this agrees with the findings of Grant, Bland, and 
Camp.i^ 

We may therefore conclude that the types of temperature reaction described 
in this paper are not materially influenced by nerve lesions which do not involve 
the vasomotor fibres of the sympathetic system. 

IV. SUMMARY AND CLINICAL INFERENCES 

The early and late effects of division of the vasomotor fibres at various levels 
have been studied in the Rhesus monkey by means of skin-temperature records. 

Twelve monkeys have undergone cervico-thoracic sympathetic ganglionectomy. 
In only one of these has a good degree of vasodilatation persisted, and in at least 
two animals the sympathectomized side was more sensitive to cold than the normal 
side. Eleven of the twelve animals developed a very considerable degree of 
adrenahne sensitization, about ten times normal, while the remaining monkey, that 
just mentioned, was about half as sensitive as the others. In ttvo monkeys the 
lumbosacral sympathetic chain from the renal vein to the lower end of the sacrum 
has been excised. Both behaved much like the more sensitive cervico-thoracic 
animals. There are many possible factors to account for recovery of activity (or 
‘ tone ’) in sympathectomized vessels — enhanced susceptibility to external cold, to 
adrenaline, and to some adrenaline-like substance produced in the body, are of 
special importance. 

In eight monkeys the thoracic chain has been cut just above or below the third 
thoracic ganghon. In none of these has the sympathectomized side constricted as 
rapidly, to a greater extent, or for as long a time as the normal side on exposure to 
cold. Adrenahne sensitization develops, but it becomes only about one-third as 
intense as after post-ganghonic division. In two monkeys the lumbar chain has 
been removed from the renal vein to the level of the bifurcation of the aorta. In 
both vasodilatation has persisted, and adrenahne sensitization has approximated to 
that seen after pre-ganglionic division of the vasomotor fibres in the upper hmb. 

The experimental data show that pre-ganghonic operations are much more 
effective in producing chronic vasodilatation than post-ganghonic operations, so 
agreeing with clinical observations. The conventional operation for vasospastic 
states of the upper hmb is not incomplete but too complete, and it would seem 
rational to replace it by a pre-ganghonic operation whose worth in the lower hmb 
has already been proved chnicahy.®^’* In man, the pre-ganghonic fibres to 
the arm arise from the second to the sixth or seventh thoracic anterior roots 
(Foerster®). There is no need to perform an extensive laminectomy to divide these 
fibres by direct attack on the anterior roots ; ah the pre-ganghonic fibres may be 


* White states, “ This operation has now been performed ttventy-eight times on eighteen 
patients at the Massachusetts General Hospital. Observations over a period of one and 
one-h^ years have demonstrated that the lasting increase of blood-flow in the arm after this 
operation can be as great as in the leg.” 
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interrupted by dividing the thoracic sympathetic chain just below the second 
thoraac ganglion and by severing the connections to the second thoraac nerve. 
By this means all the post-ganglionic fibres to the brachial plexus are preserved, 
and Homer’s sjTidrome is avoided. 

The operation usually performed for vasospastic disease of the lower limb 
has stood the test of time and there is no real reason to modify- it. From the 
theoretical and experimental point of view, it would seem best to leave the fourth 
lumbar ganglion intact, taking only the second and third, for no white ramus reaches 
the fourth ganglion and it gives off a grey ramus carrying post-gangHonic vasomotor 
fibres to the leg. 

The feasibihty of attacking the vasomotor fibres to both the arm and leg at 
the same time as they lie in the spinal cord has been considered and rejected, for the 
arm fibres he too deep and too close to the pyramidal tract to render the operation 
practicable {Fig. 556, B). 

It is with great pleasure that I express my thanks to Professor John Fulton 
for suggesting the problem of adrenaline sensitization, for the generous facihties 
afforded me in his laboratories, and for his continued interest and aid. 

The early experiments were carried out in collaboration with Dr. Harry 
Botterrell, now of the General Hospital, Toronto. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


•nVO UNCOMMON FORMS OF INTESTINAL 
OBSTRUCTION OCCURRING CONSECUTIVELY: 
COMPOUND VOLVULUS AND RETROPOSITION OF THE 
TRANSVERSE COLON 

By E. S. J. king 

SURGEON TO OUT-PATIENTS, ROVAL MELCOCRST HOSPITAL, MEIROUPNE, AND STEM ART SCHOLAR IN 
SURGERY, university OF MELBOURNE 


The occurrenccj in one patient, of two attacks of intestinal obstruction, each 
apparently independent of the other, and both due to unusual conditions, seems of 
sufficient interest to be worthy of record. 

_ History. — ^The patient, a male, aged 38 years, was admitted to hospital, 
having had acute generalized abdominal pain of a colicky type for thirty-six hours. 
He had suffered from mild attacks of siirular pain for twenty-eight years, but these 
had always previously passed off in a few hours. On this occasion the pain had 
persisted and become very severe. He had vomited a number of times, and several 
enemata administered before his arrival at hospital had produced no satisfactory 
result. He stated that he was certain that he had passed no flatus. 

On Admission. — There was marked abdominal distension and the superficial 
abdominal veins were more than usually prominent. There was no localized 
tenderness. 

First Operation. — ^Under spinal anesthesia, a lower right paramedian incision 
was made. The distension of the small intestine was so marked that observation was 
ffifficult. One coil of ileum was more distended than the remainder, though the 
small bowel below this was not completely collapsed. Mampulation of the dis- 
tended loop of ileum resulted in the sigmoid colon, which had been incmcerated 
in the pelvis, being drawn into the wound. This was also tremendously distended. 
No further progress could be made until the two main loops were deflated, tubes 
being fixed into them by purse-string sutures. Only gas escaped from them. It 
Was now easy to see that the mesentery of the distended loop of ileum was adherent 
to that of the sigmoid colon and that both had twisted in a clockwise dire^on 
complete turn) {Fig. 575). The twist was undone and the adhesion divided. As 
ihe condition of the patient was not good, the wound was sutured, the two tubes 
being brought out through the wound. . . 

Progress for the next week was very satisfactory'. At the end of this 
two tubes came out. The next day the abdomen became distended again and tms 
Was associated with some pain and vomiting. Enemata gave a good result. 
Turpentine stupes were applied, and though his condition gave rise to some concern 
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he gradually improved and by the end of the next week he was progressing favour- 
ably. It was thought that the condition was due to adhesions following the 
laparotomy. 

He was discharged from hospital one month after admission 



Fig. 575. — Drawing showHng the appearance of the intestine at the first operation. There is a 
complete clockwise twist of the sigmoid colon and a loop of the small bowel. 


On Re-admission. — He was re-admitted to hospital almost exactly six months 
after discharge. He had had no further trouble until four days previously, when 
there had been another attack of generalized abdominal pain. He vomited several 
times each day and for the thirty hours prior to admission enemata had produced 
no result whatever. On examination there was extreme abdominal distension 
sufficient to cause some embarrassment of respiration. It was decided that he had 
a recurrence of the sigmoid volvulus. 
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Second Operation. — Under spinal anaesthesia, incision was made through the 
scar of the previous operation. The peritoneum was clear except for a few adhesions 
which were easily divided. No bowel was adherent to the anterior abdominal 
wall. The sigmoid colon was not distended, though the ctecum and small intestine 
were markedly so. The ascending colon was followed up into the transverse colon, 
which was observed to pass behind the superior mesenteric artery' (Fig. 576). The 
hiatus behind the mesentery of the small intestine was large enough to accommodate 
the hand, and the transverse colon could be followed for a short distance towards 



Fig. 576. — Drawing sho^^^ng the appearance of the ascending colon and transverse colon at the 
second operation. The transverse colon passed through a large opening in the mesentery of the small 
intestine. {Modified from Don.) 


the left side. A ctecostomy was performed and the wound closed. The patient 
made an uninterrupted recovery, the distension subsiding rapidly. 

Although drainage from the cmcostomy gradually diminished, it did not cease. 
A barium enema was given and a large sigmoid colon was demonstrated, but no 
obstruction of the transverse colon was observed and no posterior displacement 
could be demonstrated with certainty. 

Third Operation. — On Jan. 14, 1936, the abdominal wound was opened. 
There were a large number of adhesions which could be easily separated. The 
transverse colon was demonstrated to pass behind the mesentery of the small 
mtestine. The sigmoid colon, though collapsed, was very long. An anastomosis 
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was made between the cascum and sigmoid colon. The excess portion of the colon 
was then brought out through the wound and sutured to the abdominal wall in 
the manner employed in a Mickulicz operation for carcinoma, and the wound was 
sutured. On Jan. 19 the protruding loop was excised, and during the next few 
days the spur was crushed. 

On Feb. 10 the csecostomy was closed, local infiltration anaisthesia being used. 
The amount of fecal discharge from the colostomy was then considerably 
diminished and an easy passage from the proximal to distal loops of sigmoid 
colon could be demonstrated. 

Under local anaesthesia on Feb. 24 the colostomy was closed and the patient 
made an interrupted recovery. 

At the end of January the patient had developed a partial right pneumothorax, 
which was shown by X-ray examination of the chest and examination of the sputum 
to be associated with a small tuberculous lesion of the apex of the right limg. 

When the wounds were healed he was sent to the country to convalesce. 

He was seen again in June, 1936, when he was in an excellent state of health. 
He had had no further difficulty with his bowels nor abdominal pain. 

DISCUSSION 

As stated, the interest of this case lies in two unusual forms of obstruction 
occurring in one patient. Though both are uncommon, neither condition is 
extremely rare. 

In the literature, a compound volvulus involving a loop of small intestine and 
the sigmoid colon has been described a number of times. Leichtenstein recorded 
21 cases, and other cases have been described by Waterhouse and Elfving. The 
literature, however, has not been searched at all thoroughly. 

Very few cases of retroposition of the colon have been recorded in the litera- 
ture {see Bibliography), but this probably is not any index of its frequency, for I 
have encountered two cases, in addition to the one recorded above, in which this 
anomaly has been the cause of a subacute intestinal obstruction. In both of these 
patients — adults in the fourth decade, one male and one female — there was a typical 
history of attacks of intestinal coHc over a period of twenty years and finally an 
attack of intestinal obstruction sufficiently severe to warrant laparotomy. In both 
cases anastomosis between the caecum and sigmoid colon completely relieved the 
symptoms. Incidentally X-ray examination gave no clue to the presence of the 
condition, even when the abnormahty was knoum to be present before the examina- 
tion was made. This has been remarked upon already by other writers. 
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RETROPOSITION OF THE TRANSVERSE COLON 

By LEO DOYLE 

SURGEON* TO ST« \'1N*CEN*T*S HOSPITAL, MELBOURNE 


Mrs. E. M., aged 46 years, was admitted under the Avriter’s care to St. Vincent’s 
Hospital, Melbourne, bearing a letter from her family physician. Dr. Grogan, 
giving the following history of her condition : — 

History. — Laparotomy for (?) intestinal obstruction done fifteen years 
previously. Of this operation there were no details to be had. 

She complained of attacks of abdominal pain which had commenced twelve 
months previously in the right iliac fossa. These gradually became worse, and 
her abdomen became distended. A laparotomy was performed, and several large 
bands of adhesions across the cscum were cut through. The small intestine and 
transverse colon were greatly distended, and a mass could be felt to the left of the 
umbilicus. A oecostomy was performed. Patient had a stormy convalescence, 
and returned home with her oecostomy functioning well. A few days later the 
escostomy closed, and her bowels acted in normal fashion. She began to have 
further sjmptoms and signs of intestinal obstruction and a second laparotomy was 
performed. The original mass was foimd to have disappeared, but the small 
iutestine and colon were matted together in coils these were fteed as well as 
possible, and the abdomen closed. Her convalescence was again stormy, but she 
ultimately recovered, and she returned home verj" weU. 

Ox Admission. — She stated that for the previous sis months she had been 
having periodical attacks of abdominal pain and vomiting, and distension. Her 
cacostomy would then break down, and her symptoms would be relieved. These 
attacks would last tu'enty-four hours, and were becoming more frequent. 

On Examination. — ^The patient was a rather pale, middle-aged woman. 
The tongue was coated, but moist. The heart and limgs were clinically clear. On 
the abdomen were three scars of previous operations. There was a hernia at the site 
of the cscostomy wound — ^no tenderness, no mass palpable, not distended at the 
time. An enema was given with poor result. On Oct. 19 an enema was given 
with good result. 

Operation. — On Oct. 21 the abdomen was opened through a right paramedian 
lower abdo min al incision. Numerous adhesions were divided. The c^cum and 
ascending colon were found to be enormously enlarged and hj-pertrophied, and 
on tradng it up the colon disappeared through an opening in the mesentery of the 
small intestine. The colon appeared to be kinked or twisted just at this opening ; 
beyond it the transverse colon was normal in size. 



822 THE BRITISH JOURNAL OF SURGERY 


On examining the state of affairs, it was found that there was no obvious way 
of reducing this kink or twist. The only way out was to divide the mesentery, 
from the hole through which the transverse colon disappeared down to near the 
terminal ileum, and then to divide the ileum and resect the ca:cum and ascending 
colon up to and through the orifice. This was done, and an end-to-side anasto- 
mosis made bettveen the divided ileum and the transverse colon, distal to the orifice. 
The operation was completed by making a safety-valve ileostomy proximal to the 
anastomosis and bringing it out through a stab wound. The ctecal bed was drained 
by a stab wound in the loin. Continuous intravenous saline was given for forty- 
eight hours after operation. 

Her condition improved rapidly and she was discharged on Nov. 7. She has 
remained well since. 
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Textbook of General Surgerj’. By Warren* H. Cole, M.D., F.A.C.S., Professor of 
Surgery, University of Illinois College of Medicine, and Robert Elman*, Al.D., Associate 
Professor of Surgery, Washington University School of Medicine. Large 8vo. Pp. 1031 
+ xvi, with 559 illustrations. 1936. London : D. Appleton-Cenniry Co. Inc. 40s. net. 

TfflS work is the outcome of a course of lectures which has for some years been given to 
junior students in Washington University. The authors must be congratulated upon writing 
a comprehensive te.xt-book of surgerj* in one volume of such a convenient size. The paper 
upon which it is w*rinen and the printing tj*pe are excellent. All the illustrations are in black 
and white, which to the modem student seems rather duU. The photographs are well 
reproduced, but the diagrams are uninteresting. 

There are manj* innovations which mark this work as no ordinary text-book. For 
instance, the chapter on “ Prophylaxis of Infection — Asepsis and Antisepsis ” is full of practical 
information on operating theatre technique which is not given in the everyday text-book on 
surgery*. The appendix, “ Surgical History and Phy*sical Examination ”, is a valuable 
addirion, but appears to have been an after-thought. Perhaps in the next edition it will 
become Chapter I. The remark, “ Yes, it is surprising how often a careful and expert history 
will be all that is necessary to lead to a correct diagnosis ”, w*ill shock the careful surgeon, 
who bases his diagnosis upon physical signs. The traditional triplet ‘ Inspection, Palpation, 
and Percussion ’, is replaced by “ Inspection, Voluntary Movements, and Palpation ” ,* this 
is a most interesting suggestion. 

The chapters on fractures and the genito-urinary system are disappointing. Some of 
the authors’ methods of treatment appear to us to be unorthodox. The plaster cast is not 
mentioned in the treatment of Colles’s fracture. The method of choice in the treatment 
of keloid, or, again, of cystic hygroma of the neck in an infant — excision — seems untenable. 
N.A.B. is not mentioned in the treatment of anthrax. Continuous intravenous saline 
drip infusion is not suggested in the treatment of shock. Neither hypertonic saline nor 
magnesium sulphate is discussed in the treatment of septic woimds. 

The chapter called “ Acute Hand Infections ” is most practical, and the diagrams illus- 
trating it are instructive. This subject is of the greatest importance to all students, and is 
often neglected in modem text-books. The fissure of Sylvius surely can never be spelt 
“ Silvius ” ev*en in the American language ! “ Coller ” and “ Collar ” fractures mtist obviously 

be misprints, which are not infrequent in other parts of the index. To say that tuberculous 
ulcers of the tongue may be associated with lupus, but never to mention phthisis, would 
dangerously mislead the trustful student. That glomus tumours should be classified under 
neoplasms of nervous origin, rather than as blood-vessel tumours, seems surprising. The 
suggestion that a routine Wassermann should be performed upon “ aU private and ward 
patients ” to us would seem grotesque. The chapter on “ Surgical Diseases of the Chest ”, 
tvritten by Dr. Graham, seems to be the main feature of this book. 

The short bibliography, placed at the end of each chapter, wiU be most useful to the 
post-graduate student who wishes to read recent original papers and monographs upon 
the subjects in which he is especially interested. 

The importance of a new* text-book of surgery depends upon whether it is of greater 
practical value to the student than the pre-existing and traditional works. This book by 
Dr. Cole and Dr. Elman w*ill not replace the older books, but it wfil be a useful work of 
reference for the teacher of surgery who wishes to broaden his outlook. 


The Operations of Surgery. By R. P. RoWLtN*DS, M.S., F.R.C.S., Late Surgeon 
to Guy’s Hospital ; and PatLiP Turner, B.Sc., M.S., F.R.C.S., Consulting Surgeon to 
Gujds Hospital. Eighth edition. Vol. II, The Abdomen. Roj*aI 8vo. Pp. 998 ix, 
w’ith 514 illustrations (4 in colour). 1937. London : J. & A. Churchill. 36s. net. 

The distinguishing feature about the eighth edition of this well-known book is the fact that 
the collaboration of other authors has been deemed necessary. Thus Air. W. H. Ogilvie h as 
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revised and re-written the subject matter on operations for hernia, and on the spleen, pancreas, 
and rectum ; Mr. Ralph Thompson accounts for most of the genito-urinary surgery ; Mr. 
G. F. Gibberd for operations upon the female genital organs ; and Mr. R. C. Brock for 
thoracic surgery. The book necessarily loses some of its traditional character by this arrange- 
ment, but the new authors have done their work so well that it still remains one of the best 
guides for the junior surgeon beginning his operative work. There is indeed a great deal 
of information on rare and uncommon emergencies and operations, such as the treatment 
of a strangulated obturator hernia, which bears the stamp of practical experience. It is in 
this direction that ' Rowlands and Turner ’ has always excelled in the past, and in a manner 
which has long remained almost unique. 

There are criticisms which could be made. It is regrettable that surgical methods are 
retained which experience has shown to be obsolete and in fact never indicated. An example 
of this is the right-sided colopexy operation for constipation. On the other hand, it is quite 
arguable that surgical values are corrected and rendered more true by a discussion of colectomy 
for constipation, though for practical purposes this never enters the modem surgeon’s mind. 
It is interesting to read the excellent discussion on the advisability of removing the inflamed 
appendix when there is an abscess, and also to realize that the argmnent is based upon what 
Sir Frederick Treves and Sir Alfred Pearce Gould said in 1905. 

There are one or two small points in the urinary section upon which the novitiate surgeon 
would be grateful for more detailed information, such as how to deal with the pedicle in sub- 
capsular nephrectomy and how to find a small stone fixed deep in the kidney. There is far 
more to praise than criticize in the book, which remains, as formerly, unique in surgical 
literature. 

There seems to be a misprint in the legend to Fig. 209. 


Modern Urology in Original Contributions by American Authors. Edited by Hugh 
Cabot, M.D., LL.D., C.M.G., F.A.C.S., Professor of Surgery, The Mayo Foundation, 
Graduate School of the University of Minnesota ; etc. Third edition, thoroughly 
revised. Royal 8vo. In two volumes. Vol. I, pp. 951, with 546 illustrations and 
12 plates ; Vol. II, pp. 862, with 374 illustrations and 9 plates. 1936. London : Henry 
Kimpton. 90s. net. 

The first edition of this book was reviewed in this journal in 1918 : it was then stated that 
the work, as a whole, was “ a notable one and creditable to the remarkable bod}' of men who 
have produced it, and to the Editor, of ancient surgical lineage, who contributed to its articles 
and moulded and guided its development and birth ”. This third edition seems to us to be 
an improvement on the original ; it is better bound, the printing is clearer, and the many 
illustrations are usually excellent — indeed, some of them are really delightful, especially those 
portraying the anatomy of the genito-urinary tract. 

The text has been largely rewritten and brought up to date ; there are very few 
misprints ; and, if we must be ungrateful, we think the chief defect is the rather extensive 
overlapping. We acknowledge the difficulty in avoiding this when there are contributions 
by so many authors, but there are two distinct articles on polycystic kidney, and the technique 
of nephrectomy is described several times ; they are, however, beautifully illustrated. 

On the important question of the estimation of renal function there are sections by both 
Dr. Braasch and Dr. Elmore Belt ; it would be churlish to complain of this, for both iscus- 
sions are valuable. Many urologists will heave a sigh of relief to find that the authors have 
had the courage to drop overboard many of the older tests : Ambard’s constant no longer 
appears, even in the index ; and cryoscopy and the electrical conductivity of the mine have 
died and been decently interred — they were probably nothing more than costly and trouble- 
some methods of taking the specific gravity. Of excretory urography Braasch makes the 
assertion that “ any renal pelvis clearly visualized at the end of five minutes must be normal 
in function ”. If this generalization is verified in the futme, and there seems no reason to 
doubt that it wiU be, it will mark an advance of vital importance in kidney surgery and will 
greatly simplify the task of the surgeon. He is careful to add that the converse does not hold 
good — “ this does not necessarily mean that because a renal pelvis is not well visualized the 
function is abnormal ”. It is obvious that there are many factors which may interfere with 
this. Dr. Elmore Belt gives a full and clearly expressed account of the urea clearance test ; 
he evidently believes in its value, but thinks the necessity of employing a trained chemist its 
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outstanding drawback. Both authors attach much importance to the use of phenosuiphone- 
phthalein, but recognize that it has limitations in its range of usefulness. 

No less than three authors deal with the subject of prostatic obstruction. Dr. Hugh 
Young writes the article on the pathology and symptoms, and the operation of perineal 
prostateaomy; Dr. Hermon Bumpus that on transurethral resection ; and Dr. Bentley Squier 
describes the suprapubic operation. The names of these three distinguished surgeons are 
a guarantee that both text and illustrations are above the average, but we think that Dr. Bentley 
Squier might have accorded a more generous recognition of Harris’s work on the open opera- 
tion — the latter is very inadequately described. 

Dr. Hinman is such an original worker that we expect any section by him to show 
unusual interest, and, indeed, his article on tumours of the testicle is admirable ; in it he 
discusses the presence of hormones in the urine of such cases and their value in diagnosis, 
which has been disappointing up to the present. His account of the treatment by radiation 
and the radical operation is the best we have read, and his results are surprisingly good. 

The second volume ends with an additional section on radiation therapy by Dr. Benjamin 
Barringer ; it will be of interest to surgeons on this side of the Atlanric, for he states that his 
practice is to employ radium exclusively in the form of radon seeds ; he thinks that only 
10 to 17 per cent of bladder and prostate tumours are radio-sensitive, and that orchid- 
ectomy for tumour of the testis should be done only for a more precise diagnosis of the 
pathology. 

It is hardly possible within reasonable limits of space to give an adequate review of such 
a monumental work, but our general impression is that no better compendium of urology 
has been published ; we feel sure that it will rank as one of the standard works on this 
subject, and we congratulate Dr. Hugh Cabot and his coadjutors on their achievement. 


Kidney Pain ; Its Causation and Treatment. By J. Leon Iona, D.Sc., M.D., M.S., 

F.R.A.C.S., Hon. Assistant Gynaecological Surgeon, Women’s Hospital, Melbourne. 

Large post 8vo. Pp. 94 -f viii, with 61 illustrations. 1937. London : J. & A. 

Churchill Ltd. 7s. 6d. 

In this monograph the author sets out the results of his attempts to apply the methods of the 
physiologist in the investigation of the kidney pelvis and the ureter. He has made use of 
both human and animal patients. After catheterizing the meter, he has injected fluids opaque 
to the X-rays and observed their behaviour by means of the screen — -pyeloscopy — and, after 
connecting the catheter with a manometer, the changes in the intrapelvic pressme — pyelo- 
metry. Whilst watching the changes that occur in the normal kidney he has come to the 
conclusion, though his reasoning is not easy to follow, that the renal pelvis never empties 
itself completely ; the residual fluid, which he names “ maintenance filling ”, he estimates 
at about 8 c.c., and thinks it is dependent on the tone of the pelvis rousculatme and of that 
of the meter. This observation, if confirmed, will almost certainly have an important bearing 
on the etiology of hydronephrosis. He has tried to find out the eflFects on the intrapelvic 
pressme of change of posnire, of massaging the kidney, and of the injection of various drugs ; 
of these, the most striking is the effect of sitting the patient up — this produces an astonishing 
rise of pressme. 

A large part of the book is devoted to what he calls “ dysfunction ”, mostly instances 
of spasm and atony j of this he describes a large variety, and he has studied the action of the 
injection of drugs on these. He also gives instances of clinical cases, but they are too 
inadequately described to be entirely convincing. 

We think this is a useful monograph, and that it will act as a stimulus to readers who 
are interested in mology, though they may not agree with the author’s generalizations. 


Paget’s Disease of the Nipple. By Keith Inglis, ALD., Ch.M. (Sydney), Professor of 
Pathology in the University of Sydney j formerly Director of the Kanematsu Memorial 
Institute of Pathology, Sydney Hospital. Crown 4to. Pp. 233 -7- xii, with 237 illustra- 
tions. 1936. London ; Oxford University Press. 36s. net. 

This monograph gives a detailed study of Paget’s disease of the nipple and an interesting 
survey of the conflicting views that have been put forward from time to time to explain the 
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nature of the condition. The author supports the view that Paget’s disease is a malignant 
condition affecting the larger ducts of the nipple, and that the malignant cells spread both 
along the duct epithelium and into the contiguous epidermis of the nipple. The disease' tends 
to run a chronic course, and its extension remains intra-epidermal until a late stage, when 
the cells break through the basement membrane at some point and give rise to a frank 
carcinoma. 

The appearances in Paget’s disease of the nipple are compared and contrasted with those 
seen in secondary involvement of the nipple in breast carcinoma, dua changes in the breast, 
extramammary Paget’s disease, dyskeratosis, Bowen’s dermatosis, and pre-cancerous condi- 
tions of the skin generally. Primary tumours of the nipple are also described. The author 
finds one fundamental difference between precancerous conditions of the skin and true Paget’s 
disease : in the former, the malignant cells arise in the lesion itself ; whereas in the latter they 
arise in a breast duct, and are therefore secondary invaders of the skin. 

The book is profusely illustrated and contains numerous admirable photomicrographs, 
but the subject would seem scarcely worthy of such elaboration. 


Terapeutica Quirurgica. By Dr. JosE Arce, Professor Titular in the University of 

Buenos Aires ; Director of the Institute of Clinical Surgery, etc. Book I'V, Fasc. i. 

loi X 7 in. Pp 271 -f ix, with 321 illustrations. 1936. Buenos Aires ; El Ateneo. 

The printing and illustrations of this important book are well up to the high standard we have 
been taught to expect from Buenos Aires. 

It is obvious that cerebral surgery is dear to the heart of the Professor of Surgery in the 
University. He considers that though the mortality of cerebral operations, taken altogether, 
is high, yet purely operative risks are no worse than in other regions, provided, and only 
provided, they are in the hands of those specially trained for the work. He puts this partly 
on the ground of the delicacy of neural tissues and of their blood-vessels, but even more, of 
course, on the necessity for so perfect a neurological investigation as to permit precise visualiza- 
tion of the lesion to be reached. 

Moreover, he is a firm advocate of ventriculography with lipiodol or lipiodol and air. 
For the performance of this method he gives precise instruaions, and reproduces a number 
of very good radiograms. The Professor regards ventriculography as entirely innocuous, and 
says that no operation in which it can offer any aid should be done without an injection. 

After a chapter on generalities, the author deals with methods of approach in one chapter, 
and then with actual manoeuvres on the neural tissues in another. One chapter is devoted 
to ‘ classical decompression ’ ; another to the treatment of intracranial hypertension. The 
next section deals with cerebral injuries. He then speaks of exploratory trephining. 

Professor Arce gives an anatomical classification of tumours : those of vessels ; of 
neurogUa ; of the ‘ sympathetic ’ ; of nerves ; of the meninges ; and of the hypophysis. 
A final chapter deals with pseudo-tumours. The operative mortality, which includes deaths 
within two months, is put at round about 20 per cent. The total mortality of glioblastomas 
is 65 per cent, whilst for pituitary tumours the figure is 25 per cent. These are deaths, at 
any time, from the disease. We have observed no mention of irradiation in the treatment of 
cerebral tumours, even as an adjuvant method or for prophylaxis. 

The bibliography is extensive, but confined to the literature of South America. 


Essentials of Oral Surgery. By Professor V. P. Blair, A.M., M.D., F.A.C.S., 
Washin^on University, St. Louis, and Professor R. H. Ivy, M.D., D.D.S., F.A.C.S., 
University of Pennsylvania, Philadelphia, with the collaboration of Associate Professor 
J. B. Brown, M.D., F.A.C.S., Washington University, St. Louis. Second edition. 
X 6 in. Pp. 606, with 445 illustrations. 1936. London : Henry Kimpton. 30s. net. 

Written primarily as a text-book for dental students, this book deals very fully with all 
practical details of treatment required in oral and dental surgery. It covers the whole field 
very thoroughly and is well printed and illustrated. Though, as a major surgical procedure, 
it is outside the range of the book, surgeons may well take exception to the brief reference 
to the treatment of carcinoma of the tongue and mouth, where the authors fail to do justice to 
the established value of radium in this condition. 
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A Manual of Radiological Diagnosis for Students and General Practitioners. By 
Ivan C. C. Tchaperoff, M.D., D.M.R.E. (Camb.), Assistant Radiologist and 

Radium Registrar, St. Thomas’s Hospital, London. With a Foreword by Philip H. 
Mitchiner, M.D., M.S., F.R.C.S., Surgeon to St. Thomas’s Hospital. 95 x 75 in. 
Pp. 256, with 286 illustrations. 1937. Cambridge : W. Heffer & Sons Ltd. 21s. net. 

This work has nvo great merits : it is short and concise ; and the illustrations are well chosen 
and beautifully reproduced. Mr. Mitchener, who writes a brief commendatory Foreword, 
stresses the importance of correlating clinical evidence with X-ray findings in making a 
diagnosis. Each region of the body has first the normal X-ray appearance demonstrated and 
then those of injury and disease. One hundred and fiftj’ pages are devoted to the bones and 
joints. In the section on fractures, abnormal conditions, e.g. myositis, are chiefly noted, and 
space is not wasted in showing typical fractures which present no special diagnostic problem. 
A very good presentation is made of tj^pical bone tumours : innocent ; malignant — primary 
and secondary. There are 45 pages devoted to the chest, 32 to the gastro-intestinal tract, 
14 to the gall-bladder and kidneys ; and there are short sections on the female generative 
organs, tumoms of the spinal cord, and on ventriculography. 


Medizinische Praxis. Band XXI. Anleitung 2ur Schmerzbetaubung. By Prof. Dr. 
Fritz F. HArtel, Direktor der chirurgischen Abteilung des Oskar Ziethen-Kiankenhauses 
Berlin-Lichtenberg. Large 8vo. Pp. 106 -j- x, with 17 illustrations. 1936. Dresden 
and Leipzig : Theodor Steinkopff. Paper covers, RM. 10 ; boimd, RM. 11.50. 

The object of this small volume is to indicate, for the benefit of the general practitioner and 
the young surgeon, the methods which are available for producing anssthesia, and to describe 
m some detail those which have been found most useful in the practice of a large dty hospital 
in Berlin. In addition, the diagnostic and therapeutic uses of injection of local anssthetics 
and of alcohol are considered briefly. Throughout the work stress is laid on the psycho- 
logical state of the patient before and during operative procedures. 

The first pordon of the work enumerates methods suitable for minor and for major 
surgery, for accidents, and for military surgery. In the second portion, selected procedures 
are described in greater detail. A number of excellent diagrams clarify the pages devoted 
to injection methods. Inhalation, intravenous, spinal, and rectal anesthesia are considered 
in turn, and the indications for the use of each type are clearly and fully discussed. For 
certain cases complicated and combined methods are described. 

The selection of methods is the fruit of wide experience, and as such merits attention. 
The directions are short and clear, and the book achieves its purpose of presenting a succinct 
account of tried and proved procedures. 


Elements of Orthopaedic Surgery. By N. Ross Smith, Al.B., Ch.M. (Sydney), FJl.C.S. 

(Eng.), Orthopsdic Surgeon, Cornelia Hospital, Poole. With a Foreword by R. C. 

Ehnslie, O.B.E., M.S., F.R.C.S. Cr. 8vo. Pp. 246 -p xi, with 99 illustrations. 1936. 

Bristol ; John Wright & Sons. Ltd. los. 6d. net. 

In this small manual the author has succeeded in presenting a concise and practical account 
of the elements of orthopedic surgery. The common conditions treated by orthopedic 
surgeons are described, and there are three appendices dealing with physiotherapy, splints, 
and plaster-of-Paris technique. The section on fractures is perhaps not as precise as the 
rest of the book. Thus, the statement that fractures of the scaphoid require only six weeks’ 
immobilization in plaster for bony union to occur is misleading. 

The work is clearly written and well illustrated, and should fulfil most of the requirements 
of nurses, masseuses, and others engaged in orthopedic work who do not need the resource 
of the larger text-books. 


Illustrations of Regional Anatomy. By E. B. Jaaueson, M.D., Senior Demonstrator 
and Lecturer, Anatomy Department, University of Edinburgh. F’cap 4to. Section VI, 
Upper Limb, 42 Plates, 7s. 6d. Section VII, Lower Limb, 52 Plates, los. 1936, 
Edinburgh : E. & S. Livingstone. 

Professor E. B. Jamieson has, in response to numerous requests, added Sections VI and 
VII to his loose-leafed Illustrations of Regional Anatomy. These are very beautiful, most 
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helpful, and, as far as one can judge, quite accurate. It may be true, as the artist indicates, 
that the arm and leg do not lend themselves so fully to this form of representation as the trunk. 
We are glad to see that he uses the nomenclature provided by the Anatomical Society in 1933. 

These plates will be particularly useful to two types of person whose interest in anatomy 
is vastly different : the student who has little visual sense ; and the teacher of anatomy who 
is a poor draftsman, for the plates can be taken out of their covers and displayed in an 
epidiascope. 

Fasciae of the Human Body and their Relations to the Organs they Envelop. By 
Edward Singer, M.D., Department of Anatomy, College of Physicians and Surgeons, 
Columbia University. loj x 7J. Pp. ix + 105, with 24 illustrations. 1935. Baltimore; 
The Williams & Wilkins Company. (London : Bailliere, Tindall & Cox.) 13s. 6d. net. 
The author deplores the neglect by anatomical teachers of the fascial planes of the 
body, which he maintains are not only of anatomical interest but of considerable surgical 
importance. His object in writing this book is to counteract this tendency and necessarily 
perhaps to over-emphasize the definition of certain connective-tissue planes. Among most 
European anatomists there has been an increasing tendency during the past thirty years to 
regard these fascial layers as artificial — that is, as being largely produced by the ingenuity 
of the dissector — and of less importance than anatomists of the past century considered them. 
One cannot help admiring the crusader who is willing to back his opinions with such an 
interesting book as the author has produced. If he leaves one unconvinced he is certainly 
in no way to blame. One cannot help hoping that this detailed description is unnecessary, 
for otherwise he adds to the burden of medical students whose backs are already overweighted 
with anatomical detail. The letterpress is adorned by some first-rate illustrations ; and the 
book is well produced and printed on high-class paper. 


Disability Evaluation : Principles of Treatment of Compensable Injuries. By 

Earl D. McBride, B.S., M.D., F.A.C.S., Assistant Professor in Orthopedic Surgery, 

University of Oklahoma. Large 8vo. Pp. 623 + xvi, with 374 illustrations. 1936, 

London and Philadelphia : J. B. Lippincott Co. 38s. net. 

This is an ambitious attempt to cover a very difficult subject. In the first chapter the legal 
aspects of compensation are considered and the position and function of the medical aspect 
defined. This is followed by a brief statement of the details of workmen’s compensation 
laws in the various provinces of Canada and in each of the United States, for there are quite 
considerable variations. 

The second chapter deals with the methods of evaluation of disability — a notoriously 
difficult subject. Detailed methods of trying to measure disability arithmetically are given, 
but it may be doubted whether any of these can really prove successful. The most useful 
part of this section consists of the diagrams illustrating such things as limited movement, 
delayed action, awkwardness, weakness, etc., in relation to work. These are graphic, and 
point the moral better than any tables of statistics. The rest of the book is devoted to methods 
of examination and then to a consideration of disabilities of regions. Here the author is 
handicapped by the evident fact that he has attempted to write for more than one class of 
reader. He has not written simply for the orthopedic or even surgical speciah'st, nor appar- 
ently purely for the medical profession. As a result the consideration given is sometimes too 
great, sometimes too little ; this particularly applies to methods of treatment. Nevertheless 
he has attained a considerable success in formulating guiding principles upon the estimation 
of disability, a success in no small part due to the graphic illustrations. The book should 
prove of considerable value to those who are concerned with the workmen’s compensation 
laws, more perhaps in America than in England, because in England the criterion is the 
ability of the workman to carry on his work, and the degree or percentage of disability does 
not concern the medical referee. 


St. Bartholomew’s Hospital Reports. Edited by W. G. Ball, G. Evans, G. Graham, 
G. Hadfield, C. F. Harris, W. Shaw, H. H. Woollard, R. C. Elmslie, J. P. Ross, 
and J. Maxwell. Vol. LXIX. Demy 8vo, Pp. 413 -t- xxvi. Illustrated. 1936- 
London ; lohn Murray. 21s. net. 

As we have before observed, the St. Bartholomew’s Hospital Reports are notable for the 
high standard of the notices relating to the passing of the members of their staff and school. 
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The present volume contains sympathetic articles on Holmes Spicer, Sir Archibald Garrod, 
and Sir Wilmot Herringham, who, in their own spheres, were distinguished and fully upheld 
the reputation of their old school. This volume also recalls Dr. R. G. Canti, who combined 
in a most unusual degree imagination and flair for research with an extraordinary knowledge 
of optics, photography, and electricity. As a mechanical genius he must have had few peers 
and no superiors. It is difficult at so close a view-point properly to assess the value of his 
contributions to medicine. One most notable side-line was his perfection of the technique 
for transfusion, and his assistance to the London Blood Transfusion Service, to which he was 
a scientific adviser, was invaluable. His work in the production of films of tissue growth is 
known throughout the world. Yet it was only a part of his main object, which was the cancer 
problem. The writer enjoyed frequent contaa wtth Canti as a fellow e.xaminer, and no one 
who met him in these circumstances could fail to appreciate his high mental ability. 

It is seemly that an account of the new Medical College at Bart’s should be written by 
the Dean, who is largely responsible for the success of the undertaking in all its aspects. The 
most notable fact of this transaction is the wonderful effort in financial assistance made by 
old Bart’s men. 

The clinical and pathological papers which constitute the remainder of the volume 
obviously contain the results of careful study, and will be of help to those interested in the 
particular condition ; for the ordinary reader they may be regarded as difficult of digestion 
and of a type which one puts aside for future reading. Hospital Reports provide an excellent 
medium for the publication of such articles, which are reily works of reference to which 
workers in their particular fields should have ready access. 


St. Thomas’s Hospital Reports. Edited by Prof. O. L. V. S. de Wesselow and C. AIax 
Page, assisted by N. R. Barrett, J. St. C. Elkikgton', and A. J. Wrigley. Second 
Series, Vol. I. Royal 8vo. Pp. 199, with illustrations. 1936. London ; St. Thomas’s 
Hospital. los. (7s. fid. to subscribers). 

We welcome the first volume of the new series of St. Thomas’s Hospital Reports, and the 
more gladly because the previous series had fallen somewhat behindhand. Sir Thomas Smith 
once said of the St. Bartholomew]’ s Hospital Reports that he looked upon them as his private 
Mausoleum, for he used to bury many good papers in them and they never saw the light again. 

The editors of the present volume are Professor O. L. V. S. de Wesselow and Atr. C. Alax 
Page, assisted by Mr. N. R. Barrett, Dr. J. St. C. Elfcington, and Dr. A. J. Wiigley. Mr. Alax 
Page writes a short account of previous issues of the Reports, from which it is dear that this is 
the third and not the second series. The first was edited by Air. Flint South from November, 
1835 ', the second began in 1870. The present volume contains a series of interesting artides 
by various members of the staff. Professor de Wesselow and Dr. W. J. Griffiths ask. Has 
diabetes a multiple origin ? Dr. Card contributes a clinical study of sixty-seven cases of 
diabetic coma. Dr. Wrigley writes on the physiology of menstruation, with espedal reference 
to endocrine therapy, Air. Lowndes on modem methods in the diagnosis of plumbism. 
Professor Dudgeon has a well-illustrated article on the demonstration of parades of malignant 
growth in the sputum. Professor MeSwiney writes of the involuntary nervous system. 
Air. Barrett and Air. Battle on decompression of the intestine by naso-duodenal suction, 
and Dr. Elkington on metastatic brain tumours. The care of the premature infant, and 
experiences of the Friedman test for pregnancy, are considered by Dr. Doyne Bell and by 
Dr. Bamforth. 

The surgical side is well represented by Air. Robinson, Air. Aiimpriss, Air. Alosdey, 
and Mr. Lindahl, who write respectively on prostatic obstruction and transurethral resection ; 
the problem of abdominal pain of undiagnosed origin ; fracture of the carpal scaphoid ; the 
prognosis of inoperable carcinoma of the rectum ; and progressive post-operative gangrene 
of the skin. From the spedal departments come the treatment of pituitary basophilism by 
roentgen therapy by Dr. Tchaperoff, the treatment of adolescent coxa vara by Air. Forlong, 
and the operative treatment of Aleniere’s syndrome by Air. W. A. Alill. 

The illustrations in black and white and in colour are well rendered and well chosen. 
Altogether a most satisfactory opening volume to what should prove a long and valuable 
series. 
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Livre Jubilaire. OfFert au Docteur Albik Laiwbotte par ses Amis et ses Eleves. Edited by 

Dr. Jean Verbrugge. Pp. 578^ with several hundred figures. Bruxelles : Vromant & Co. 

Belgian fr. 150. 

To very few men has it been given to have the greamess of their work recognized during their 
lifetime and to have this recognition in the form of a great international “ Jubilee Volume ”. 

Albin Lambotte was bom on July 3, 1866, and the present volume is a celebration of 
his 70th birthday. His name will always live as one of the greatest and most scientific 
exponents of the direct operative fixation of fractures, or ‘ osteo-synthesis ’ as he himself 
called it. 

His father was Professor of Geology and Metallurgy at Namur, his elder brother a surgeon 
of distinction. At Antwerp all his surgical work was done. Like almost all great specialists 
Lambotte began as a general surgeon. The surgery of cholera and of diphtheria first claimed 
his attention, and between 1890 and 1900 he established a great reputation as an abdominal 
surgeon, and also by his work on the brain and spinal cord. He advocated and practised 
surgical intervention for cerebral htemorrhage, opening the skull and removing the clot. 

It was from 1900 to 1910 that he first devoted himself to the operative treatment of 
fractures, writing his well-known book on the subject in the latter year. At first he was 
greatly handicapped by the lack of suitable instruments ; and he overcame this by making 
the instruments himself, whilst later he collaborated with Colin of Paris. 

The esteem of the whole surgical world and the devotion of his friends and pupils is 
reflected in all the pages of this present volume. It is a most fascinating series of papers to 
aU who have followed the history of the surgery of bones, from the day when Lister made 
such surgery safe, to the present day, when most surgeons consider that in spite of the triumphs 
of the open methods, conservative principles represent the line of greatest safety and most 
rapid functional recovery. 

The contributors include French (16), Belgian (9), North American (6), South American 
(3), English (2), Austrian (2), Swedish (2), Spanish (3), Dutch (i), German (i), Russian (i), 
Romanian (i), Italian (i), Danish (i) — ^49 altogether. 

It is natural that with Lambotte’s life work in their minds a large number of the 
contributors should devote themselves to various methods of operative ‘ osteo-synthesis ’, 
particularly as these methods lend themselves so well to illustration. It is impossible to 
describe or even catalogue the majority of these articles, but some of the outstanding 
may be mentioned. Leriche writes a fascinating article on the general subject of ‘ Bone 
Surgery’ i Svante Orell of Styrso on the transplantation of ‘ Os Novum’ j Jean Verhoogen 
and Van der Beken (Brussels) on 194 consecutive cases of ‘ Osteo-synthesis ’ j Jean Verbrugge 
(Brussels) on the value of magnesium in the surgical treatment of fracmres. 

The British Journal of Surgery, which was founded when Lambotte’s fame was at 
its zenith, is glad of this opportunity of joining in the world-wide tribute to his genius. 
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BOOK NOTICES 

[The Editorial Committee acknotriedgc trith thanks the receipt of the following 
volumes. A selection will be made from these for review, precedence being 
given to new books and to those having the greatest interest for our readers.] 


Irish Free State Hospital Year Book and Medical Directory, 1937. Demy 4to. Pp. 224. 
Dublin : O’Neill Publications Ltd. los. 6d. net. 

Recent Advances in Orthopaedic Surgery. By B. H. BuRXS, B.A., B.Ch., F.R.C.S., 
Orthopxdic Surgeon to St. George’s Hospital, etc., and V. H. Ellis, M.A., B.Ch., 
FJR.C.S., Orthopxdic Surgeon to St. Mary’s Hospital, etc. Large post 8vo. Pp. 
296 -r viii, with loS illustrations. 1937. London ; J. & A. Churchill Ltd. 15s. net. 

Recent Advances in Anaesthesia and Analgesia. By C. Lakgtok Hewer, M.B., B.S. 
(Load.), D„A. (R.C.P. & S. Eng.), Anxsthetist and Demonstrator of .Anxsthetics, St. 
Bartholomew’s Hospital, etc. Second edition. Large post 8vo. Pp. 284 + x, with 
113 illustrations. 1937. London : J. & A. Churchill Ltd. 15s. net. 

Hautdesinfektions-probleme. By Jorgex Erkst. 6, x 10 in. Pp. 174. 1937. Copen- 

hagen : Le\in & Munksgaard. Kr. to. 

Surgical Anatomy. By GR-W MASStE, M.B., M.S.(Lond.), F.R.C.S. (Eng.), Assistant 
Surgeon, Guy’s Hospital ; Lecturer in Operative Surgery, Guy’s Hospital Medical School. 
Third edition. 91 - x 6}- in. Pp. 468 -f x, with 153 illustrations, many in colour. 1937. 
London : J. & A. Churchill. i8s. net. 

Scalpel and Sword. By Sir Ja.mes Elliott. Demy 8vo. Pp. 215 -f viii. 1937. 
London and Sydney : Angus & Robertson Ltd. 7s. 6d. 

Vortrage aus der praktischen Chirurgie. Edited by Erich Lexer. Heft 12. Diabetes 
und Chirurgie. By Prof. Dr. A. W. Fischer, Director of the Surgical Clinic, University 
of Giessen. Large royal 8vo. Pp. 34. 1937. Stungan : Ferdinand Enke. RM. 2. 

Traite de Chirurgie orthopedique. Published imder the direction of Professors L. 
O.MBRED.ANNE and P. Mathieu ; Editorial Secretaries, M. Lange, G. Hue, and Padovani. 
In 5 volumes. Large royal 8vo. Vol. I. Physiology, Pathology, and General 
Treatment. Pp. 902, with 433 illustrations. 1937. Paris : Masson et Cie. Paper 
covers, Fr. 270 ; bound, Fr. 300. 

Diathermy. By Elkin P. Cu.mberbatch, M.A., B.M. (Oxon.), D.M.R.E. (Camb.), F.R.C.P., 
Medical OfBcer in charge of Electric^ Department and Lecturer on Medical Electricity, 
St. Bartholomew’s Hospital. With nine collaborators. Third Edition. Demy 8vo. 
Pp. 576— xvi, with 168 illustrations. 1937. London : William Heinemann (Medical 
Books) Ltd. 2 IS. net. 

Operative Surgery. By J. Shelton Horsley, M.D., LL.D., F.A.C.S., Attending Surgeon, 
St. Elizabeth’s Hospital, Richmond, Va., and Isaac A. Bigger, M.D., Professor of Surgery, 
Medical College of Virginia, Surgeon-in-Chief, Medical College of Virginia Hospitals, 
Richmond, Va. With contributions by C. C. Coleman, M.D., F.A.C.S., John S. 
Horsley, jun., M.D., Austin I. Dodson, M.D., F.A.C.S., and Donald M. Faulkner, 
M.D. Fourth edition. Large royal 8vo. In two volumes. Pp. 1387 + xxviii, with 
1259 illustrations. 1937. London : Henry Kimpton. 63s. net. 

Plastic Surgery of the Nose. By J. Eastman Sheehan, New York. Second edition, 
entirely rewritten. loj x 7 in. Pp. 186 -l xx, with 13 1 illustrations in the text, 
including 7 in colour, and 14 plates consisting of 104 photographs. 1937. London : 
Humphrey Milford, Oxford University Press. 38s. net. 

Fratturati in Pace e in Guerra. By V. Putti. Cr. 8vo. Pp. 111, with 5 illustrations. 
1936. Bologna : Lidnio Cappelli. 
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Medizinische Praxis. Band XXIII. Das Rropfproblem. By Dr. Eugen Bircher, 
Principal Surgeon, Kantonspitals, Aarau, Switzerland. Large 8vo. Pp. 143 -f xii, 
with 41 illustrations. 1937. Dresden and Leipzig : Theodor Steinkopff. Paper 
covers, RM. 12 ; bound, RM. 13. 

Lomboartrite e Sciatica Vertebrale. By V. Putti. Large royal 8vo. Pp. 218, with 
144 illustrations, some coloured. 1936. Bologna : Licinio Cappelli. 

Verzogerte Rnochenbruchheilung und Pseudarthrosenbildung, ihre Ursachen und 
Behandlung. By Prof. Dr. Georg Brandt, Director of the Surgical Clinic, Municipal 
Hospital, Mainz. io| x 62 in. Pp. 175, with 223 illustrations. 1937. Leipzig : 
Georg Thieme. RM. 13.50 ; bound, RM. 14.80. 

Preoperative and Postoperative Treatment. By Robert L. Mason, A.B., M.D., 
F.A.C.S., Assistant in Surgery at the Massachusetts General Hospital, Royal 8vo. Pp. 
495, with 123 illustrations. 1937. Philadelphia and London : W. B. Saunders Co. 
25s. net. 

Die Himkammerformen bei Hirntumoren. By Dr. Otto Dyes, Dozent fur Rontgen- 
heilkunde, Wilrzburg. Vol. 52 of Fortscliritte atif dart Gehiete der Rontgenstrahlen. 
12 X 8J in. Pn. 79, with 105 illustrations. 1937. Leipzig: Georg Thieme. RM. 16; 
boimd, RM. 18. 
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